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(57)Abstract 

PURPOSE: To improve catalytic activity, and thermal and hydrothermal stability by incorporating P and Al into at 
least ne phase as part of a catalytic framed construction. 

CONSTITUTION: Crystals of different kinds of inorganic crystal compsn. (example: aluminophosphate based 
molecular sieve), in which P and Al are incorporated as part of the crystal structure, is allowed to grow in the 
presence of a 20 wt% or above deposition substrate (example: Y-^pe zeorite based molecular sieve) contg. inorganic 
crystal c mpsns. with may incorporate P and Al as part of the crystal structure to obtain a micro-porous crystal 
c mposite compsn. having ac|jacent and common crystal framed constructions of different phases with one of the 
phases inc rporating P and Al in a part of the crystal structure and exhibiting clear compositional heterogeneity of 
one phase to the other phases. 
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(54) ciiDi<o:fe«?] mi^^^mm}Rxrio>sim:fsm 



(a) s^-5ffl«R«u. *^t3*a©iKs#a«ji** 

(b) im\m^nmmm(D-mtLx^)>m^Rzf7 

(c) K«^«!l««^tlrt<i!)g'J©ffltC«UT 1 ffi®IB8Sf 
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(c) 



ri^tf ofe5-o<Dffilc^*-rs iffi 



C : 



(2) 



(b) 1 m\mB<Dnf&m^(D-&t utu >®^&tx 

(c) ^mmut. *tj^e)csn. s*fffi»**srmfiic-r 

t;i/ 5 ^ Ajs^ ^-^wr ^.ffl*^^: I : 

mR: (QvAlxPySiz) O2 
Q\t 

(a) «iBfn^^r^#»g6^k«>*fiAQ0n2T 
(iC+ntt-a. -2. -1. OXtt+ lTS^;ii36« 

-C#-5) <i:L/T^p^E-r-S^I>!5:<tt>ia07C^ : » 

(b) (i) iK)1.5lA<i:i^2.06Ai©W©. Eaffi#:g?^l: 

0 i) 254^ n * D U -/gS^ ~*53 1 0^ a * p U -/g 
(i i i) 298* tiTijSj59+ D * D U -/gS^ J: 0 fc;'c 
«>I«|j§tC*5V>T. ^^:f5:Q-0-P. Q-O-AlXttQ 

m« (QwAlxPySij) O2© 1 ^^WS OSttf^RO^-'VS 

n2V. AA10-2T. AP0+2T, Si02O)^:^l'^i-*S:-5-tl^ 
A, U >RZftr-im<D=^}l^^^^tl^'tiiit>L ; WIS 

wttO~98^;i'%tC^L'< : « 
yttl~99^;i'96t'^K : 
xttl~99^;W96fC^L< :-€-L/T 

EArt fC* 5 O t -r 2 |S«rom^#I, 

[»*«6] '>;fi<i:t>2ffi*«5»cxtf^'+->-V;HrS 

;WS:;>:7Ali^^*'&*T-5^ffi©«-&#lO$ajt:&^tr* 

x-^/Aii^^^^'ff-rsiiEffio-o^ijifig-r^isa^iii 



i;7;i'5-':7Ais^*^wr-5±i2«os"J®ffl0iess- 

■r-5i^ft«|ji©fi!cfi. Xtt (c) iSSiflljiO-aStLT 
U >^^3ftt^7;l'5X':;AJS^*^WT5±g2ffi«)-t? 
t, ±Effi©g'JOffit*«!fi!c-r«i^ao»fiKft (joint 
growth) JcJ;O^ffl©-OttSij0ffi{r^*T^^mS«?: 

(b) 1 mmm^miiT&<D^iift ltu >s^Rt;7 

;i/5r:«^AK^*-&*b : 

(b) 1 ffi«iSa#ffi«iiOffl5^i-t bXU >gC?Rt;7 
;i.5->:7ABT*^Wb ; 

( c ) ^«'&!fett-?-Otf©SiJOtiCJtt-« 1 

[iS*^9l (A) lt^«!l©ffi<i:bTOSa©««liS® 

ftb. dec 

(a) saoffittBt^bTisO^ b*^fc^ta©iefi'tiffl 
«ji*#b : 

( b) 1 ffltii^acD^aeijio-ist bx u >®^Rt/ 

7;U5r:"^AiS^«:#Wb : 



: i 



(B) WI3 (A) O^ffl^ffi^lfi'&i^i:, X«b3I2 

m<Dmsk'»^m^^^\^■fs.^i^»nmu (a) 
»6g«^fe{cs«wtwig^bxv^«ii«iieaiiafiS^<t. 

[i»*«io] (A) «^ti<!Dffli:bxsa®iitti^a 
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(3) 



(b) lffittlfeS©t»«ijiO-8l5<»:bTU>li?&t^ 
(B) (A) 0^ffl#ifflfiE«-&«atCife^UTV»-&4i 
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(b) -^offltt!ea#ifi«ijgo-»tbTU>Rc^r 

^l^-?gtt^«tC*iViT«<*aO (tortuous) ^i-fCtbT 



Sefl^Ti^itw^n, xttitm$nT*5D mmmm<Dmm 

\Z^<0) (Tf2«A#M) . ^■n^tti^Si«ljgO#t&4' 

;iC{C-if:t7-f Amer. Mineral Soc. Spec. Paper (1 
963) .1.281C*5lt-5J.V.SDiithJC<kn« f^^y^ h\i 

d<T^5fcOT*-5. J [*S'7S'>h>D.C.,ABerica 
n Chemical Society^fT> J.Rabo^. Zeolite Chemistr 
y and Catalysis.ASC^:/ i/'7717U 1979¥» ^l^S. 
^3H (J.V.SBith) . 

MSj tCiO^fcf. ^-5«ONZMSSr«H(^t-rS!^ffFS. 

*5!?^IC*fT-5C:ONZMS03giPiJe{*:«aSttO!lfc»C. Z. 
ne><0^&H©*IJ;CHUT^7iainternational Zeolit 
e ConferenceONew Development in Zeolite Science a 
nd Tehcnology^^fC^ViTiiSSn. Y.Murakani. A. li 
j imaROf J. W. Wardt i <0 iS^SnitAIiminophosphate N 
olecular Sieves and the Periodic TableO^SOFlan 
igeneoife:t?r§lffl-r?.C<h*^®ST»S. 

m^w\t^M CO ^tl ^ nrzmi&<D:f3 ^ * y^^mmz^ 
■^^t\.^7m^mmz\^x~Tt (2) , =7c (3) . pa 

7C (4) Etc (5) RIXt^tc (6) CD^ffl^<^ir5)-S$ 
n-5, li«!S<k$ny5:T02S«ifiEK«!l (ElxAlyPz) O2 

X«SAPO= (S.i.Al.P.) 02ffiPK#lS:« 1 tC^T. ^ifi 
W^«SAP0-5ttmEOS!O«liiSrWrs (Si.Al. 
0, ti£5lEXitttC€Effl3nXl^-5«}ji»^, 0«X.«ZMS- 
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TO,.T= 




TO.,T= 




Si.Al.P. 


SAPO 


Ue.Ai.P.Si 


MeAPSO 






Fe,AI,P.Si 


FAFSO 


lie,AI,P 


KeAPO 


yg,AI,P.Si 


MAPSO 


Fe,Al,P 


EAPO 


Mn.Al.P.Si 


IbAPSO 


Ug,Al,P 


MAPO 


Co,AI,P.Si 


CoAPSO 


Un.Ai,P 


UoAPO 


Zn,Al,P.Si 


ZAPSO 


C6,A1.P 


CoAPO 






Zn,AI,P 


ZAPO 


El.AI.P 


EIAPO 






El.Al.P.Si 


ElAPSO 



d^i^istJit&n?*. m^m, tbffid^sAPo-sTosijfi* 

JHtc J; -3 TSit ^ «Kffl«SAPO- 37 1 LT#gi 

■^n^n-, t>Uiffl*«sAPo-3i0S{jfi^iair<toTiaji^ jo 

n2>/a:e)«^4BttSAP0-31i:LT#?S^lt^n. £tTP 

•fef^^-f hJ^^l/^^^— (2^: 

+i^-'>-::^®<t«Elc±oT#ei[0'tt^n^. (Rast 
elli^OThe Canadian Journal of Chemical Engineer! 
ng60- m44~49H. 1982^2 H^#M) 
^— >_yor)NZMSgeSlrMLTK*T*S. (LokG©! 
ournai of the American Chemical Society, 1984^^0 

6, S6092~6093H#!i) . *ifl»a»Rt;f#ffii*®«e "> 

H V^T^: i 5 - V- I' ^ ''^ T WR-r 
eSE{t«®!|#fil[^Wi> ±BaRastellie.{C±^ 

S ARt;saSFlanigen Olfe5:tClS«^^ W+ i ^ 

TsesAomssi, ^io~i6ifJci2®©#ffF?«sa»w- 

o-e*-5*B4*tl=ll4. 440. 871#?^ifflSttTIBO J; ^ 

ot/xtt^is-r'i^sAPoaxttfi^iaaH^wtca^HoT 



^m^\Z^^m-:S\i (Seeding) \m^Vi:^1^^^Wi\Z 

■Bi.zf^mmm(r>^mmmiz^i-fiMi&mi>m\z^m-^ 

m^vxi^^, m-tmoi^^. xitmtfimzm^i'^mx 

Jgfi!clCOViT«Rbfc«A©#ffl=WiBaSRt^4#tlFmHW 

1 984¥ 1 24 B tC#ffiF$ nfc^KBi»ffm4. 427. 577^1^ 
aaS&t;i984^U^ 13B «C!|$W3nfc*B#flFm4. 482. 

S3fe« -> u ti tmmmiz^/v ammffiizm^ixu^^i^ u 

(Polymorph) X&^Zti)^X^^. rgS:®-> 

ij* tt-tf*7-f hTfeOj , *03S:R7C^A1.B,G 

a, Cr, Fe. V. Ti, Be. As, X«^-n^(Dffl^-ll:?£:^Wr5, 

^ tlCDia^TiJ^i^KT S i: €r iJ-«f S tlT 

4, 394, 251#, &a:[1^4. 394. 362#WWSttl^— 

^|iffl!^flFm4, 427, 577^?BiaB»« 1 arofeS^ii. "t/i 

.ij.mzMLT(tfmx$>^i)^x\i»mx&^zt<ox^^ 

1968^2 ^ 13B tC#fff ^nfc*H^Wm3. 368. 981^W 
SBStiM^}^5£jt»±'\<Ofeatt7;WS / ->ij ^^- h© 
iWmCtJViTEttLTV^^. 1969^9fl23Blw«fffF$n 
) fc?ieSiJ#fffll3.468.815^Wim«lC*>l/>Ttt7;WS^© 
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i£3E^«:±ICS«L/TlriS. 1970^8^ 4 BtCi^ffPSn 
fc*Bi^Bf^3. 523. 092^l3iaJS«Te<4^}^*^S-t^ 

H {C#^Snfc*H!|*ffF^3. 810. 845^tt. ««l;i«IIJie 

1 980^ 5 ^ 20 e C#tlF$ nfc*H1*t^m. 203. 869#R lo 
1^1978^ 5 ^ 9 B izn9f^ntz^m<^ff^i. 088. 605^ 

» (apparent) Al^®S*«SiJlCioTfi€Jft;^2>*\ X 

$nfct3E3iSnTVi-5. 1980^9^16B»t4#fflF^*^fc 
5|eB#W^4. 222, 896^Rt;i980^10^ 14B fC#SlF$n Jo 
feJtiffl!|*Wm4. 428. 036^#Wiffl»«»l«J^'=?'i'*->7 

::f7'f h -li-TVi^. 1984^6 ^ 12B l'«^fFStl 
fc*B!^tfFm4.454,241^?^iaB»tt»a2:'&*l-» 

1986^ 8 ^ 12 B nfc*ffl4#ff^4. 605. 637^^ 

ifflSttZIIS-5 0J:3J&:-e^^< htAlP04- 5<0J:^/S; so 

fltWCSttJr^ofc. 1985^4 B 17 Bf3ffiaUfc3-D 

y/'^i^fFii^0161818^?^iiJ»«AlP04- 5ii->*)tl^-^ 

1985^ 4 M 23 B meo^KHi*t^m4, 512. zi^mmm^t 

l!c'5aO)^s^*5^fl![^<t-n!^ (carbon hydrogen fragme ♦ 
ntation compound) *'&«-rSlS?ftP)fetl«:4e<k3-fr«> 

-f h (silicalite) Rl^SAPOO^fflSrie^L'TVi*. 
1984^1 1 ^ 27 B ttlS©l^l^«^)B*ffl4*fff tliaa»675. 28 

j9ti:bTOSAP0^U'+3.7— TT'W^fflt'St'^. 19 

84^11 ^ 27 B msopi^«^K*a#i*msa#®675. 27 



/o 

^ — >- :/ i: ffi^!*-'^ t>-&fcSAPO^ 1/ + i 7 — >- 

^!^<7)<slffllcHf -5. 1984^12^ 18 BtBSOP^^S^I^ 
B#f¥mBa#ll682. 946^?q«l#ttSAP0t U+i 7- 

1984^12^ 18B mB®|^^filS*a4#flFmS)iS^683, 
246^BJil#tS^MBjt55 (catalyticdewaxing) ttRt^ 
TKUfbltt^^ (hydrodewaxing) ffitmb. doSAPO^: 

(a) S:/i«ffi«l»»UT4SO, A^^*aofeSi#ffl«l 

( b ) '>3i < i fc 1 ffltt««St#ifl«l3SO-a5 1 U > 

Rt^7)l/5r:':7AS:'&Wb. •'E-UT 

(c) .«^«3«fett^^+®=b5-:5®ffltr^bT-0 

«'>;a:<tt)95m*%ftt)MiK« (RC^ilStCtt) 

(a) sja^sffittPSEbTiJO. *^t3aso^s#*a«! 

(b) 'j>-f3.<t'bim\m^^mmm<o-'^tLx^)> 

Sr*-r ^ t> ® T » -5 ^: U +^ 7 — ^» ^. 
[Si^i-i^S (differencial crystallization) fCi 
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(6) 



(b) ^pi3:<thimm&wi&mm<D~^tLx^)> 

•^AS^^'^^^TSfcWT^s. (a) 
*«ifi!c-r5i^ffisi3iofi!c«> (b) m^mmo)-3tv 

fi, X« (c) ieS^jg©-a5<!:bTU>l^^RlX7;l/ 20 
fiKt^S. ^:HZ (a) . (b) St; (c) (D^tl^tKD 

bfc*ioT*f8woa* (DiisRnnL-^mt^mmzisif 



tii^X't^ : 

fCiliiRltt®«Wt)®<i:ll^i-<S^#^ (integral lattice 
association) LX^^^^'aWZtS't^. 

mmzmm^tix^^^^oiz. ^lx^iztbx^-t^ 
-o o- 

-O^ A6-0-P ^ O- 
-O o- 
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>-:/tt-lf^7< hSX«l^^;a:NZMS 
> (0.4X10-5-f >5') *»5i»755i^O> (0.003-f> 

(seeding) it'km^=^U^:2.5'->'--/mm^^A^ 
440.871^?gi|fflSO^Mfi»l51Rt;53#HB) . :i(DJ:^fSi 

■ m^ (seed) tt«ji©4**<Dit#etuT^a-ryitsn 

•a^Jt (seeding) Si|j»rioT§Sjg^nfcMfi!c«50 

jsviaifiiiisn^. fea^ffliKtitt^^wos^ti©^ 

fc®*ffl;5: (^-bTife-5«^K:ttS6<#>i) ttH^WTS 
a-:Jttoffi*S:#-r47;i'5 y Ji^x7x- 



(7) 

N 

oa^ (li D a-sf tt®# < *Mfi)c-r s t a^t^ s i 
pcitTi^stiEsns. a-:?itoi)M*ia^©afej^«© 

10 a-rfttictttu*3.7-v'-:/©Sjgon;^h?&S5<T 

«. at^ttttissosflic^ttssf^jaiassiifb. c 

S^^W^^T^S. at?tttt^:^^3.^—>-:/o®ji 

to '>--:/^o)«iim<^m(Dt^^\z^m-t^mmmit^^^ 
t>-r. m-^mtmm<D^Justmizisi^i,mitiz^Mi)^s> 

fitjn^ox. Lii^hmi-xm<D^=fMitif)mmiz^ 
osfii$*is©T. a-:?»$nfe«i[Tc*stj-^aT©« 

so £0fe«)©aT<i:bT©^U4^i5— i'— 

mfi!tS:Wt-Sltn<!:±t2ai^«:fi&ffl-r^ :i < SiS^ 

MWEXttKlPSiJi: LTG)NZMS0^< CDfiJ^-iittfe-^-y^Sl 
(extra) gE»«a*b<;a:ti-*5Cx75tffijl$n^.iK 

—AKfB^^'^^±0!.-^-^^Mm<Dmtnzjz-DTm^^ 



(8) 

IS 

*««t-r -5 i * s M <t -r 

t t)*?i20S»% *«fi!t-r 5 1 u 5 t ^s^T ist)n 

(b) {i^u<thim^ti^^(D^iRmm(o-^ti^xo 

(B) K^afi!c^««^«j (A) tRStttcs^ij-er-r, 

(C) ^»B£*«a^«5 (A) tie^LT^^S^JtJ^ffi s« 
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T*5o mz. :$^mmoim\t.^ti^(Dmmtkmiz^ 
m^\zMmxh^. 

i(S(Dm-it.n\zMvxr<nrzitm.^^r^. 

$b<S^fc»«. bA^b^*^6. «*W»Si*^jftSW 

T. ^ffiT. b*^feS^i^OfiKi)-i:bT-C«)*<#ffii" 
iftiR^lX«««tibT©ffittSr#AS. ^^OUttt*^ 

x<Dm^m(r)^mmm\zm-t^, zcozt\tT^^t^K) 

Wtm-t^ Z. 1 7)^T€ S :SAPO - 1 lRa:AlP04 - 1 1 (SAPO- 
lUtf^mX&O, AlP04-ll«WlilSttT*?)) 

^!»©ffitt*^FCC}i lc*tt**i7 >eii««Ei bT J; 
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ettxtt3!J?tt{c43tt-5^S{c:^*-r'5Fcca»{c*> 

^iz^r^o 

tbTmm^^s^iioiWtitmm mmuf&^^zfjisimiz 
J? (FCC) mM:^^^>fBimMMmta'\S!i. mzmitfsi 

m;mftfSi=>F->u >mmtmm izm^^<Dm^K 20 

lE:ffl!«E:«^l>$nfc>t:^yhX3}?U/5r-f (hot spot tin 
g) S^TSBEfl:ttJSE:Sl?f^«E»{R»j«;ea-*> 

^^U. C®«-&t'i!>ja:<tt>lffl«^: 
dR: (QvAlxPySiz) O2 

(SC't'ntt-av -2. -Iv OXtt+lTa&-&) 

7L5S±{c??fiE-r^^!>ja:<<>:feia©#«85^>:/^-h?[«| 30 
^^t>V;a\t (QwAlxPySiz) O2G) 1 ^:Jt/^ OSftT^R 
0^:;i/«Sr^t)L : ■?-LTw. x. yRUzitnmkit 
4*»*fi[tLT#«E-rSAQOn2T. AA1-2V. AP0+2V. 

^sr^-^-r-s. Qitm^mkimmmizii\,-r^mi.5iA 

<hiKl2. 06A t oracD^i^T - OWRI^Wr 57C^ t bT 
i^»o*(t^tx^), QttiK)125+n*DU-/g]^^i:js«J310 

L, *^OQ«298*K (ELRCfMCD!^SI[-s;«-H:3t»T<DM 40 
fBEPCI^f^miSmo 1 59624^^;fflS|g8a. SbRC^ScH (3 ^ 

i-f^wsmmm, :in^it:^mm9izii\,'^xmm^n^Q 

t^ffiT^S. ) lCt3liT*iJ59+D*nU-/gS^J:0 
Q - Oife^«lSlx:?^Jl.:^:-<£:&-r ^iSSHTcffi^^t 
«J«!ig»C^H-S*«?5:Q-0-P, Q-O-AlXttQ- 

wttO— 98^;i/%tC^L< ; 
yttl~99^;l/96K^U< : 

xttl~99^:J^9^^C^?L< ;-?-LT so 



z«0~98^:;i/%{C^Uti. 

S (I) (DQmO^U^ZLy-u'-yo^QUnimmi^ 

*^::?±l2»-&-&35WSOOiKig(t'»c:#ffi-r^affi$ 
•€-n€.ttl~99%<D*Sffl»C*3tt«Q^ii-<3D^;i'5i'^ 
{C*5tiT#ffi-r-5C:,i:dtT#-5, ( I ) ttQRt^SiO 

:^«-&tC:fel»Tf^ffl;^jg (operative structure) tt± 
IHJc|feU/tJ;5fcAlP04Ta&-5. z d*IEOtt$*-r*« 
^«®[f^fflfi|jgtt±iaJci&i;fci5tcSAP0Tab-5. t-JS: 
fc-6ffligQAPS0«7C^Q&a^S (IIBSfcUSi) *i#ftT 

■e. ^f^ffl«jgtt C fCl&f ^ i ^ trELAPSOX«ELAPO 
XttMeAPOXttMeAPSO-eab-S. QAPSOIg© 

QAPSOffifi!c#J&Z/mjiCDiJil««Tffi^A{CiJi?^ Lfc^tWF 

mr^scmzim^tiTzm^ nm-^n^VLammx^^. 

!|#WSfc«#WmBS^ *Bi|#m. 567. 029# 
MeAPOS«M02-2,A102-*5J:afP02+®(affi^*;*fi:W=^7C 
mR: (MxAlyPz) O2 [aitf, R«^roi^aRiffl7L?SC#SE 
tr«O~O.30ffl[^tD, (MxAlyPz) 02CDl^:)l'SO# 

sm<Dnmitmt&0i^mr?>m^m^m7)V3. / 7 * 7 

m(D}mciij:zfD\zj:^xm^titiTzmAm<Dm^m. 
m.'p\zx^^oftmx$>^. 

m(D^)>m (26~28ff) iS^ZS7)[^S.ZL'yAm (3^~40 

ff) tLxomm. u^i^\zmmo:>^u^:jL^->'--:f 

©igS^bSdJPJibTaaSrfiJfflf^Ct (59~63fT) $ 
f2aUTV»«.. *ififi^85ttMnAP0-36SiifflaatbTM 
APO-Se^rfiEffl-rS^lt^r^UTVi*. MnAP0-36O^b^ 
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^m^rzimmtamm^ *siii#m.44o.87i^ 

*aA5li??J;g**-r^. r||H«)75:llg^iC:j «idR: (S 

m) mttft^WfCttO~0.3©e*iD. (Si J 

AlyPz) 02Ol*>'l'^0#fiE-r-5ROtJHS:^at>L, 
X, yiJ it/ z «^n-ietllzgffi#::t+-> H i bTfftt-r ^ 

0<D^A. B, C, DRtXE (3 J; TM^$ nfcHftJgoa^ 
mm, Jifib<tt. ;i®i|#f1=O0®(7)m2 0©.^a.b.c, 

s^cD«i. iii.v.vii.ix.xi.xiii.xv.xvii.xix.ni.niii 

y 7 * 7. hSS:-^© J; ^ b 
:i<D<^ff'^-V, rsAPOj Sfctt rsAPO-nJ (ntt. 

msm, 12~16fTfC*3ViTmRLTV>S. dOSfHttll 

4#ft:Sittt#tlFmii»# *a^*81:tlJH#^600.312# 
(*ftS3-D /imB«ma^iB#^01 59624^64^ T 

iiM. ) 

ELAPSO*^ U=^r3. 7— >-:/tt-€-0'tffl«it'f »CEL02n. 
A102-.P02+43J:Z/Si02¥fi:«:^rL, iCmR: (ELwAlxPyS 
• z) 02 l^'^. EUtnmn «HLn«-3. -2, - 
1, 0$S:«+l€r<t0 3-5) Sr=fr'5't*S:t+-> H# 
fi[EL02nt UT#«E-r *il>< < t "b-aS^TCsg^a 

-mmoi^mmmm^^TT^L, m\t CEiwAixPySiz) 020 

L.T?¥S-r^EL02n. AIO2-. PO2+43j;t;Si02CD^:;l/^i-$€r 

-5. EL« (a) l!affi«::t^v'Hi^it't'-Ci^11l.5lA~*«j2. 
06AO¥l^T-OiE«. (b) iKll25kcal/^'7AIS^— 
ii!«j310kcal/i^7AIi^O|!&'f:t>«^li5ttS. *5«ttX 
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( c ) 298' KJ;i5ViTiKlS9kcal/y7 Aig^ Sr^S^^m- 
jg{Ci3ViT^S?^M-0-P,M-0-AlSfc«M-0- 
w. X. yii it/ z «-£-n^n#te:i-+-> K t bT#l£ 

z «^n^^nB3S«^:t+>' H t LT#ft-r*EL, 

3-0 5;/1^M^«ttl6'^-S7fc*5V»T. U >^it/T 

-KS^ffl-rsci. ;i^.l/(ci7^-v;fc*3ViTKl£:jg 

^. lltSMl 1 A. 1 2A. 93A- 103A. SB. 6B. S5B. S8B, 59B. SOD 
-56D,S9D-62D*J:t/12F~15FttaSOttffl*M*UT 

#llF$/tfi!|#f^ffiS#^ *a^fflF4.500.651^ (»ff 
B1985^2fll9B) 

TAP0*^:U+jL7— «I*«*(S-CibR: (TixAlyP 

z) 02 Rtt•€■oiBaF«3«B^7L««lc#^E■rs^!>< 

;a:<a:%>-aSOW*!l»S?PJ*^U, mtt (TixAlyPj) 

O2© l^r;l'^0#ttT5RO^:;l/S:Sr*L. 0~5.0«) 

JWSni^AiSit/UXD^rJI/iJ-^SrS^T. D X^fi^tl 
S*fi:IHftiC**r-r STi02. AIO2* J;t/P02© 3 *5c«dFL 

;ine>©TAPOJS^:i/+i 7- — »ir. 4.6h 

{C*5tiTI^i;'£'>^#fe^ffijaH (the same essential f 
ramework topology) Sr^J^U;^:*^^., tK©®***^:^ 

>J >*5J;tX7;i/5:::':;A«it UTigSS • #il«T;i/5 

y 7*77x-hS:fflVi^:ii:$r^8«0. 65~68ff^<t 
t/^9ffl, 15~18fT»C*3tiTM*LTVi^, ^6flB. 1 

tgH«$nTli«. lt««44«*||HTi02i95aa • % 

AlP04-18O»fi£<fe»$:fB©LTVi^75^ -S-romfiK^S^A^a: 
(D J: ^> icf^figS tlfcjS^ (CO UT«S«*t;i 
#tt=*ittt4*l^ai^S^ *S#lfmS#^600,179^ 
(«JiS 3 - 13 V matt^MS^O 1 6 1 488* o T ^ 

so ffl) 
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-h~m(r>^m.mmm^^\^. ma aiwAixPySiz) 021 

JPiJ-^SrSfcL, ^i\^tl'P<fS.< iihQ.\<Dm%mt 
102-.P02+*J:C^Si02lzg®«t:i-+-> F*fi[0 S^TClRTL 

#ff$fctti*s^aia»^ *ai#ii=4.554.i43^ 

B:1985^11^19H) 

7xD7;l/5/7*X7x-hS (FAPOS) *?^«ffl 

1 fiS;-rfe0i LXgiffl Lfc*H!^fF4. 554, 143 
■flcPB^i^nTiS 0 . ■€-nSttAl02, Fe02*3±O5'02®Eg 
B{*:^fir© 3 ;ii:7C?S?LiKft«#tS«jg L , 
T. mR: (FexAlyPj) O2 «f . Rtt-€-OilgftrtaiRfL* 

(FexAlyPj) O2 1 0 #ftr -& R 0^;Hlc^S b. 

O~0.3©ffi^i:O. fOiai-&fCi3tiTt>. 

\m^mmM<r>^'j^(D:K^ 3 t^jis-r -si*^® 7 x □ t 

±l2iC4'®mCDS/Mi«0.02TS-5. 

Fe02«iji*fiofi^« 2 3 m<D^^>mvim^ t 

T<S. it-oT. ^jg*®Fe02l2affi«:tt- 1 ifctt- 2 
COi^fiFtt. ^5«8,43~45fT*5J;t;54~56fT{Ciil'i 

4#fflF*fc«1#Bl=aiB«# *Bi|#ffm}g##600. 173^ 
(?*t& 3 - n .y Affigittii W#^0 1 6 1 49 1 T4i 

ewAlxPySiz) O2 CSI', R«^<DiKa(^ffl?LIS*(c:#aE 
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IxPySiz) 02Olt;P^0#«-rSRO^j!.S$:^b. 
0~*50.30fiS:tr). ^©^^tcijViT'b. 

L. w,x,y*5j:t;ztt-€-n^nizgffl«::t^>'HtbT# 

^tzUHQi) , A102.P02*5it;Si02Bg®«::t+->H*fi: 
©3^J:7na?LieSMt&M«)gSr«r-5. a-Dy/liiiPB 

— >i^-r S3:i:$rl2'^->'lcUViTa2«tbTVi-5. 

• #aH7;i'5y7*x7x-hgS:U>*5J;t;7;i'S 

#frSfctt#BlFmS»^ 7>^U*ffili#^600,170^ 
(«*S3-ny/^miBtt^M##0158975*KoT» 
M) 

20 1 984^ 4 ^ 1 3 B fflS(D^g|!^|i|:mil#^600. 1 70(DZnAPS 
03g^l'+ 3.^— iC«R: (ZnwAl, 

PySiz) 02 CS:*. Rtt^oies;^iaa?L?^«f ir#ffiT-5 

^J><;5:< tt)-aSOW*SgfS^JSr5^L.. mt± (Zn^Alj 
PySiz) 02Ol^:;!/ar)#«ETSRiD^:;US:«r^L. 0 
— «90. 30ffi* to. w. X. y:fe itK z tt-€-n-6nBgffi**::t 

] Zn02-2, A102-,P02+*5±tXSi02 

30 3-D«y/V/iW^^{il3'^-$7(C*3ViTi^SH^;t«* 
S«7;i'5 / 7*X7x— h*iU >$fc«7;PS:r'^A 

Itt^^fcttlfl^UiB*^ ?ltH#ffFmH»#600. 180^ 
M) 

40 MgAPS043S^: I^^^o. :^liMg02-2, AIO2-, P02+*3 J: 

M*SfpT. iCmR: (MgwAlxPySiz) O2 CSC't'. Rtt 

«IS!?fd«:^L. mtt (MgwAlxPySiz) 02©1^;1/^0# 
iBE-r^R«^Jl'S:Sr«t)L. 0 ~iK)0. SOM^t 0 , w. 
X, yiJiy^z tt^n^^nG3S(^:i-4^-> H t bT#fiE-r^ 

50 ii«ttX^-X'<>i^trJ;^TiiiaS-#S::iS:14'^- 
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i^fS. <b Zflzmt&m5. 6, 55. 58*3 J;i/59{CiJ liT* LX^^ 

-(jt**£:3-ny/ima«iiM»^0161490SaoTi^ 
M) 

1984^ 4 ^ 1 3 B mSO^HI^ff ffiii#^600 1 TSODMnAPSO 
^^EU^^a-y-i^-Zfit. ^mR: (MuwAlxP 

ySiz) 02 CiCt. R\t^<Dmm[HmiLJk'PizW&r^{i> 

0~*>J0.3©tti£:tO. w.x.y43<fcr/z tt-^n-enizaM^fi: 

fznmit^m^^mt^. Mn02-2.A102-.P04+feJ:t;SiO 

IIJS0954~56*JJ:C;59~62tt^<D<t5;a:iea*<MnAP 

BH) 

1984¥4 ^ ISemSOT/ 'J *!^WtiSH»#600. 174CDC 
oAPSOJg^: ^— >— :/ttCo02-2, A102-. P02+^ it/ 

Si02Ba®*tc^fi:o3:;^i:7cm«1?ijg^*L, 

T. SCmR: (Co^AlxPySiz) 02iC4>. Rtt-^-Oi^artifflTL 

mtt (Co^AlxPySiz) O2O 1 ^iPS O^^EfS 
RO^;H&^£^L. O~)KJ0.3<Dtt^£tO, w,x,yii^ZS 
z tt^n^nizg®#:^+ -> H t Lx^tEt^ 3 h . 

T, ■€-n-6n'>Ja:<4:t)0.01Ta&4. ] XWttfStltzm 

3-ay/v^m'jkm\tn^-y>\z^\'^x^^n • 

;i^S:ii:S:^'<Tli-5, HSfi^iJIl. 12. 13. 93*J:t/97- 1 
03ttaa®|iJfflS:ia«LTVi^. 
!|*fff$fc«^g1:mSBS^ *H!|^S=tiJii#^599. 771^5 
99. 776^599. 807^599, 809^599, 81 1^599. 81 2^599, 81 

3^600. 1 66^600. 171^ (-en-€'ni984^ 4 ^ 1 3 B m 

^*Jie3-a«y/ia5iiHl985¥l0^23Bi::jMS^0158 
976*UioT^H. ) 
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m»mi7)U^yy^xyaL-hmx$>-^x. ^mi^m 

4.567.028{cM*$nTVi?), ;i®«f«;S:aSOffljSK#» 
«III02-2. A102-43 J:tXP02© 3 ^7cmiKae#»«ii* 

Wb. »I*S«PT. mR: (MxAlyPz) O2 CSC^'. Rtt-?-<^) 

S^flSr^toL. mtt (MxAlyPz) O2© 1 1;!^'^ O^ft-T 
10 SRO^;i/it*^LT0~0.3Offi*ii*^ 

3-D-//^^l84>«ttl4:feJ:t/15'<—:;ic^ViTieaS 

T. s.i^M^^^T.^-y'^ yifr?>z.tizji-z>xms, 
itf^mi)^^s,izfsi^zt^m^x\^^^. nmmsams, 

^m^tz\mvfmmm^ 3-p >>/'?aiii85io4386. 9^ 

(1985^ 4 ^ 11 B mS. 1985^10^ 13B^M#^015897 

30 6?r£toTi>W) . i5J:O;3-a-y/taiS85104388.5^ 
(1 985¥ 4 ^ 11 H mm, 1 985^1 0« 1 6 B ^M##l 58348 

ELAP0^^l^+3.7-->-ytt, Si^Tcm-t^SSrJ^I^ 
L p -5i!>< < 1 a3SO7t:m*^A102. P02^ J;mi02 
ESB^^Ji-^ H*fi©lKa«t&fl!igS:}gfi£ LTVi«.-ii 
©ieaS^r^=*^3L7— >-:/T*0, M02tt«#n (n 

« S-pfc (Al^PKi^l.©) 7Clg<S:«t)-r. 

<D=t '^-y!Si0SL<lit\tMO2. PO2* J:tW«02Ba® > 

i^m&:<Di^^^^mm^mL. «i*s«PT. ^jbr: (MxA 
lyPz) 02 cse:4'. R«-?-ojgaF^iffl?L*4'ic#«E-r2.^i> 

^< tt)-aS«||S?fiJS:St)L, mtt (MxAlyPz) O2 
Ol^;l'^0#ft-rSRO^;l'ftS:S^U. Mtt-tt&iaffi 

^ic:i-+-> h* ^ J^figb ^ S'>;^c < <»: t)-aS(7)7c^*S'b 

50 - ->-:r*Ui02-^P020!)te»c^:fai < t fe-aso-tt&ca 
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(Ml) T**, MttHtm. '<'J'J'>A. mm. i'PA. 

ELAPO^^: U+ 3. ^ — >— :/« ^ n S O 3 — n A Uig 
«fT. Al02.P02*Jj;t;M02EiS<*::i-^^->H*{fl[<iD#»* lo 

ELAP0lrJ;-pT-)ISJC*S.$nTt^-5. ||ISoe>!?(D^ 
7-->— :/<Da5:^CDEL*M02lZgtS«i:*fi^i LT 
#SrS7C5gTB#g|^S ^1 tic J: ^ Testis. 

J: 0 < t fe-aaoTC^T* o T t) m 

2 #B:feJ:t^-E-nK^®7Cs(l«)^ 1 <Dif)U- 

O ^ t < SS?T S c: i: *i BjtiT* S , 

ELAPO?S^ 7- ->-:/ttA102. P02*5 J;y«02EaBD#: 

^mR: (MxAlyPj) O2 i^^. R\t't<D^^p^mfL^^\Z 

AlyPz) 02©l^:;i'aO??«-rSRO^;i/S«r^LTO 

A, ;tf'j'>A. y;i/-7-'>A*jJ;a:u^'i7A*^e.S*?$ 30 

< <i:fc-as©7c5g<£^-r] \z^^T^t)^ntzmm\:. 
— a!S*fctt-€-tiJet±07c*M, t;i/5^'>a*j:c^u 

>Offl^tW:f5:Jt^«IISi{l:^iC («i*) mR: (MxAlyPj) 
O2 CiC't', x,y*5J:0^zttStIiaM. 7;W5-C7At5j:a: 
U >0^;i/5J-^$Sr*r] (M*«2aS « 

ei±®7n*, Ml.M2.ll3.-*^t)-r«^©) «>*©M© 

^:ji'i}-^«^n-enxi. X2. X3. -tc j:oTSt.T;i t^t 

ai*. ^0«^, xi,X2.X3.-«HfFl3©aOMfC*f-r'5 
5tigMi, M2, M3. •■•Offl>!r ®^;|/iJ-*Srafcf . xi. X2. X3. 
"•0«[«£jlTtC*JViTxlC^*LT«^$tl, X1+X2+X3 
•••= X T$> 0 . XI. X2. X3, ■■■\t^t\.^n'>n. < 1 1>0. 01 
U±X&^. ELAPOm^:!/* 3.7 StTKS* 
AmR: (MjAlyPz) O2 Rtt^CDifeSrtaaJLJS 
4'lC#ft-r*'>J&:<<!:fc-aSO»a!Si**t)L. mtt 
(MxAlyPz) 02Olt;i<^0?lFffiTSR©^:;l'ft*^L so 
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T. O~i^0.3®M$:tO. M\i. ±£<Dr<i:<. #t& 

^n^fz\m9fiiimm^ ^itH^m. 310.440^ 

-> K CD^:;i/tfcT« $ n^fb^mfigTiiAi 
2O3 : 1 . 0 ± 0. 2P2O5T a& S n^mj&^m L , 
ae?L**i^--rif93 ~i^lOAcD«H©iqJ|J;gi4. 6 h)V^ 

o. ^^tcpra»WT»s. 

#W*fc«#ffFffiS#^ *S#WiilS»#600, 168^6 
00. 181^600. 182^600. 183^ (5tt*S3— D-//imattl9 
85^10« lee fr^0B»^O15835O*ett>Ti^W) 

SENAPSOttlzg®<*::j-^-> K*(<5:M02 (n:-3, -2, -l.OX 
«+ 1) *JJ:y^A102-.P02+.Si02EaS#:*+>'h'*{fl:S 

T. S:mR: (MwAljPySiz) O2 i^'P. Rit^<Df^^f^im 

mtt (M^AixPySiz) 020it;i'ao#«E-r-5Ro^;v»: 

*^LT. 0~iK»0.3O4i$tr). MttBtlg. ^UV^ 
A. fflB^. i'DA. nA*;i/N, iJ^j'^A, ^)V'7-'y 
A. U^^-^A, vy;^->e'A. ■7yff>. ^i^>. 

tt)::naS07Cig?r*L. n tt±3Boa 0 

w,x,yt5j;y:ztt-?-n-?nB3®^:t+->h'<i:L/T# 

14~15'<-vlC*5l.iT, Kl^U^m^X^ 

lri«, 

t> H§tt#^«|jg'f fC7;l'5:^'>ARC^U >$^*-r 
tt±ie^ (I) WQAPS0;^jgS:*-r-5. ft6®ffi©^0© 

»fi!t«!ittic (I) «c€i^$n«saoQAPsoA\ xtt-tr 
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>, zsH!s [w^«zsM-5 mm^fffm.m.»s6^m 

mmpm . ZSH-20 (*ai^ff^3.972,983^?qffl»# 
M) . ZSM-12 (7|^H#W^3, 832. 449^BJiiffl##M) . 

zsM-34 i^m^mm,os6. m^mmmmm) a^i r 
^28, 34i^«-ig«es#M) :^mm(Dmm 

if^t^-f h-A AgX, AgY. AIHY. T;i/^;P7>tr:'Jr 
AXRZfY. BaX. BaY. BeY, Ca-A, Cz-'tfJl'^-y 
i'r.T— 7rO>?r-tJ-'f h> Ca-HX. Ca-X. Ca-Y> 
*;1''>':;ANH4Y, CdX, CdY. CeY. CoA, CoX. CoY. Cr 
Y. CsL, CsX, CsY. Cu-X, Cu-Y. i?X.^)V7>=E— 
"i/AY. Ji^}V7>^-^AY. Fe-X. Fe-Y, HY. 
10,. n. KY, L. La-X. La-Y, LiA» LiX. LiY. LZ 20 
-10» LZ-210. MgNH4Y, M^, MgNaY. MgNH4Y. MgX. M 
gY. MnX. MnY, Na - A. Na - y ;i/ V -y^ — TVyyi^^-*)- 
fh. Na-L. Na-X. Na-Y, NH4-y;l'V- >y ir. N 
H4U NH4X. NH4Y. mmtMiY. Ni-A, Ni-X' . Ni 
-Y, itAiJ, PdY. lfr±SX, f&±SY, *±S7> 
^n-^/AY. RbX. RhY. SrX. SrY. ^^^^^bYXli® 
^^Y, 5^h^^5";P7'>*:::':;AY. h'Jx5";i/7> 
^X>:7AY. X. Y. Y-82, ZK-5. Zn-^:;^x:^-1' 
Zn-X, Zn-Y. ±fZZSmUii. 

H1#flFM4, 061, 724^ggiHBStcS«$nTl.i-5 -> >J 5 
— :/0!Si3i4'«C*JftSXi^Xh7 (extra) 



{C*5ViTlao{b^a^lC*3tt-i>teJ68^*R8 (NMR) (CJ; 
o TfiEit offi o #^acffi Jc ii It ^ S^^ifflfiK W^ib 
ffi-r « 31 1 OT^ -S J: 5 Ji+5)-;a:IEfb*«^J& ^ n^&v^. 

efil^«*%?q®«^#JtC^(t^SAP0-37ffl, XttSAPO- 
nffltt*ffl#f^m4. 440. 871#§g«eSO||«g«42~44{: 
J; o TKii $ n;5:SAP0- 37Xtt*H#Bl=m4. 440, 871^ 

B^iffl»CD^SS«»ll6~22{C J:oT©iiSnfcSAPO- 1 1 

tCtfe#U;i5:V»tli5Z:i:*<fi2«$nS'<#T»-5. X«l 

ns^T<Dffl«^s«iiio#a^ittjgb^cBjw/j:Xigi 
iittttiij-r s d tfc J: 0 iSfli t UTita^tt-s tj&^-c 

c:<DJ:^;rj:^ffitiSa (pseudo-crystalline) 



(15) 
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(XttlfiOi^iiOiiEtti) Sao#|&*5^:t>©;*;S 
bT«nfcttilfc#«E-r « <!: 3 d t SrKSfcTS CI t *^ 

n*. f^-^^am^ cdqapsoj: d 'b:kx\f^<Dmiz^^-^ 
^mitfmRzf^moi^mz^\^^±< ^j-mm^^m^ 

±.s&it^mmyL\tit^Kf^\zmLx, 5&^<^:*^c*^=b-€■ 

Oct ^ Ji-ft^l^jSXttfll^SlKtC?* UT^ettT* ^ 

KSKX«{k^RJ^:iC*fr^NZMSOettlC#.]^S2:Rli 
-r;i<hJS:<. J:0fttt/iNZMS(O^iB{c*g^S-er*::<i:75>i 
T^rs. ;ioJ:5/ili^tc;feViT«NZMScDJgl:ftttS^ 
(caustic attack) SIhIjBT* J:-5»raicL;ttttti«3a so 
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h JS^: U-+ i 7— >-:/«NZMSS:ll 0 # < Iti^Wfl^ 

i?ia^n«, •fef^i-^'f hcD#?LS7eu>x (jiK» la 

byrintb) (Dm.mt^}l:<f3.0. Ji-&lcJ:oTtt®«SX 

t»bT+»tCl^«-r«, «fci5«tt3a:NZMS0tl:^J*«^ 
-lE-ODiS*, NZMS*. MNZMSOffittRO^/X^S 

WT. *i-0/X«SJ?«?5:NZllS»0'b5-^©na[©H 

NZMs<&^^r-rs^-&«j<offidSfifif!|:§ST# 

^— (ZMS) !^!aSrBift-rs:ii«CJ:0, iJ>:fi< 
i *)%^NZMSi^«lli«)tttg»ttdi*58W«)«^^«}ii4' 

1S-&tJ*tNZMS7!i^e)fiK^*SOiJ>3a:< tfc Ifflt. ZMS*^e> 
^■5fflO'>;S< ^ife lffli:S:^Wr^!^e.«ZMS«K« 

nfc. ja:-l?;S:^liNZIIS©i»^<l*tt3S:t;ttii!|*ttfc^Vta 

:k.x\f^<om't\z, 9\-mf)m^9!i<om 
&te«'&i»©^a»«)i«i 2 aa% i T<D«iHirt)fc 



31 

A^d(}?^«^l^«v^T»nS (^tt) (;3:«rmSltS<z>IP 

JSOOSfiA*, h*^^'^3.7— 
PO4© J; p-^ J: 0 lSfiStt<!DNZMS®a«Ta6^ tjJ^MS 

mm^^^m-r^fzsboy. :^mm<DsmzML^mx$>^ 



(16) 

mmt^ztiz^-oxnmr^zti^rt^o f&mmm 
m(D±^^\t:Ltii^<DmK'pizw^r^. MJisitstt 

©. Xtttti!3<iaofciK8SS:jtfTTS. <*aO (tortuo 

10 us) ^m\t. ft^titi^-i-^umimm. m-^R^;* . 
is»^nkimm(DJiimi>^+»izmm-shx-AKi&<D^ 

30 0. Kmmiimm. mz9\.mt<Dmimmi!)^. im<Dm 

9f3i<^&f)m'Ht -^ti^mm. iz^xm^hit $ n ^ . ~m 

imAjEm^t:±cu\^^ziiitjMmx'$>^, ettMiKic 

40 «^1.g©aiS> b^c*toT<taO^J-«*ilSi5bT^S© 
SttSrBFra©Rl6:Rt/KJ£;^fie«!Jt«bT®^S-B-SC: 

bfc;J^oT. *^a^(c=tOSIji$n^«^#Jtt«©BW 
tc*lt5 7 r i7 ^-«K«jKA^f^fflT'5 H a:©»^a-<r 

K, 

A ► B 

©G<kS:a^-r-5St^«. ^m(Dm:sLTS±^^\zt)tco 
T©a»?ttcH-r*aifttttj&t*^«)e>ni^j:v^. b*^b 

so tiifii^. fcbKR^fi:*^. 



(17) 



33 



34 



K, 



A 



B 



C Xt± 



A 



B 



^nslltdWSbt^. ^(D^m\Z^^^TmMmmt. F) ^ViLljSl250'C (482-F) , »*L<«*D100TC (212- 

^)iiflJ«%**»^afi£'»®-r'<TT*-5^^«filSi^© F) ;4V»L*«j225t: (437- F) ©MSfCiitt^^^^a^k 



T^-^^lC^ViTWiiE^nTV^S. #a^SAPO-37 FCCtfi bMeAP0a®«Ttt«5J100t: (212* F) fc:feViT«aiC» 

«SERt;«^SAP0-37 FCCtt«tCDP5:&di. m^l^mzl^iX to S-tS. 

||«W»C|^-on«S^U. *^0|^®0^?LftS:*-rS QAPS0aEg!»»ftttO7C^ (S) Q® (Bt««l) > 

ZltdtT^Sltnt*, *«-&ASP0-37tt«^SAP0-37J: sR (ISI«W) . T)VS.=^^AIiZfV >. »Sb<«W« 

triSViT^mt^tt^n^ckptC. «-&-rs;it«ail> moit^mX&^mmiiTP (structure-directing) M 

^cD^^ies-fbicioiajt-r^iitTi^-e^^. ^v><D^^is.^^^-:fy7.^v^Mm\z^-:>xpm*) 

_}.^^_7^t-r%igS#»®S^i:*<'^Ttt. » if$b<«i*«J100t: (212-F) a:*?)225'C (43rF) 

«5S«±E7;l'5y>"J^r-h05iiii(C^*LT«ffl$n SSKlilOO-C (212-F) t200t: (424- F) t<OP5 

felCli, giJ<Diao#ffiTtC*5V»T-^®ffi^^fiet-^fc 4I^^^^C^iL*^J20B*iffifflS^lTQAPS04fi!c#)^g^*<^§ 

Tff SJ:5;5:«tOiS^M3~14©pH*6fflC*5('»T^fPt" « TI2 : 

•5C:<J:*tS*Sn*-fer*7'f >-:^«a aR: (OwAlxPySij) O2 : bH20 

*!BjSrfiefflbTajsi*ns«fr«!)©a^. c©=t^;s«a (^*. R«wi55^>^^-^»l-e*•^:a««^x>y 

(outer substrate) Ttt;i<#fm»« (d h^JR©ST* 0 , 0;5:<,^L*«J6©tt$*b. 

eposition substrate) ©SitlCffifflf^ilt^tiiJ^ST L< «0ei±*^^l56 ^T©«Hrt©*«)«T»0 :b»4 

;i©J:^;a:ffl^«Jtt«TaiS*t©5^»* 0;a:V^U#?l500, jijFSL<»«?l2 t*«j300t©^1©ffiSW 

^DS-fr, Lfc*<oT'ene.«a^iKl*^nB^J^fi5c-r^<^ L:Q«Si02.A102-Rm'02+©#raffi<*SE{t#im«^^««- 

{ri£ffl$n-5«^l'M«^t)©»*«^^tt (fundamenta m^mm^mii^^m^r^Z.ii(DX^^mmo^o 

I integrity) diH^T^C tj5^*-5. '\i^y-(hlk't tt) 1 a«>7cSS:n^b:ntt- 3 . -2. - 

\^^zty-i^-zfoi9vmt:mm'ri>m^\z\t7>=t^'y oxtt+i©^**^. -tbTw. x. y. z\t± 



3:©Ct«#«^SAP0-37 FCCjtt«©FCCtt«Bt'«-r* 



AlP04i^«&C/:SAP0ifeatt*lll25'C (25rF) 



4$ ^sp 6-76203 



55 

X. yRt^zO!)^tHrHLw+x + yH-z=1.00^;i/T 

(x>7'l/-hSiJRO:7lcSr^tr) ©^JPSc^rl^-rs^it 
QAP SO^ 1/ 4^ i 7 — > - ^£ S jg-r ^ J6 O s 

s!i®^ 1 ~ 8 ® *#-r 5t;1/+;wsx«t u 

2 att-K«{ca:R4X+ (SCtf X »4S5gXtt U >T* 

0, ^E-LT«-R«^mif^ l~8<iS:Wr-5T;l/+;i'» 
XttTU-;l/»T&^) (CioT«t)$nS. it[(Ci4H 
32N2)(OH)2]x (S^-. xl±il>;a:< <hfe 2 OfitSr^-T^.) 

£il±OT->7'U- h?faOig-&<Kltt!|*^®QAPSO0S3ig{C 

^L*. AOX7'U7X (spurious, (r-fr®) *K{tfj 

A. xh7X5^JV7>t::::'^A, xh7:^nt!;W7>^ 

\Z'J-n-irn\i)V7S.>. K'J:/Dfc!Jl/75>. h'J 
x5^;i/75>, h'jx3'y-;V75>. \i^^)'J>. -> 

i7 0'\4^->Jl.75>. 2-;*5^;i/hfUv^>. N,N->?^ 
^)ly^>i>}l'7S.>, 1i.li-i^^^)VX.^'/-)l7S. 
>. rnj>. N.N' -'J}^'}')\^\f^y~J>. 1.4-y7lf 
tv'd'n (2.2.2) ;j-i'^'>, N-j^'fJlz^Xi'y-)^ 



(18) 

75X N-^5^;i'X^'y-;i/75>v 

>. +55i"J-:^>. N.N' -v^5^;i/-l.4-5771ftf>' 
i'D (2.2.2) :ti7iS'>, v-n-y5";l'7S>. 
'^>^Jl'75>. v-n-'<>^;U75>, -fy:7'ne 

;i/75>. t-:/^;i'7S>. x^w>5?75X vx 

5^W>hU7=>. h'jx5^^>xh77= >. trn'J 
2-'r5y'/'J H>^i:©J;5/5:75>S^^-& 

Flanigen^;^^A9l3Aluminopbo$phate Molecular Sieves 
and the Periodic TableO^@©|fe3tlC*5t»T}ilSbfc 

ji^© (structuralvoid) Xtt€l« (cl 

athrate) ^rtlS. ^-», ^HiRRt^S:© 

^7S.yf3:ibZf\Z7)\'tl /—}l7S.y'S:'^tf)TimSK±. 

<07s.>-&.zfmmm7>'E=.'yi.mti^, t^^j-yifv- 

ifi©4$S1£ (template-structure specificity) ©8 

S«23a©x>:/L'- h?jiJ(C±-5AlP04- 5 ©i^S*^ 
5, *3t*7!i^{Cia©^5^©5^>:/U-h^J (17) Ci^Al 

po4-2o©jgfi£iT^i)iTs. ^mm^^mmt^tm 

30 «^5^>yu-h?iiJ©®»5T*Sa6tt*»©«jgS}g 

fi£T^ia©x>yi'-h^J (v-n-ynt!;i/75> 
frJ:Sii.3i.4iB:m6) Sri¥aafcitt?q-r^. ::©«^. 

as. x>:^i/-h?[ijjig. y;i/BiE<fc«3iiafi!cRt^pH©<t 

33tt«i©^fiK|g«c{rioT«|jifM1Bi*tfft)n«. 

U— h^J©i^S«3[*^Wi«^W©M:^r » D . ASM 

jcttAiP04- 5 Rz/i^ws/ciii nc«bTia§g$nTi> 

•5a«I/^:^b^aifeRt;Slal^T^!|#tt (space - ril l Ing 
characteristics) . ^Th't'. 

40 -h^©Bllfe 



5 








36 




37 








46 





so 



37 

31 J?-n-:/'ae^T5 V 

41 j^-n-^'Btr^rsv 

14 -f vynif7i'T5 V 

17 +5t^";i?v^ 

18 T^h^x.f-A'TV^-'f.fc' 
34 f-h9x^f-^r>*-=-^'i» 

35 

44 S/^'c»'>-+i'^wT$i^ 
47 y —n^T 5 V 

T-y-fU- h?ii|oeiiJlCt5ViTO±ffiOl2ifc«QAPS0ll 

^r-f sgjg«->ij A \/;i'X«73.-AP->U:* (fumed si 
lica) ©Vim*^i:UTO->U;^. StSttHf^Si^J^it 

©g^i^T S :i t IT -5 . 

ffitt 'J >»T* 5 Itn t* h U x^;W*:^ 7 X- h ® J; p 

iJ 0 . *i:3*B#ffFm4. 310, 440^?giffl»®AlP04ffilE^#J 
© J: ^ fS.^^yL\-i.m'&m(D7)V=, y JJ^X 7 X- h t) Sfc 

X5 (gibbsite) . 7;P5-':7A-&Wtt±. 7)VS.>Wt 



J5 

aAJl/h 6 aa-^fb^A-^H- ; KKnAJH- ; 

; HftaElB ; ^WtM.^ : 3 C^^kHiS : BSK3g» 7 

i» : -SEjtyji'V-'^A ; B^s?«3t (II) : mmo^o 

A ; »Sf7y^->'^A ; $:if7^^'yOA : ififtv^:?^ 

(charge -balancing) *^:i->t L-T#fiET b*^ 

x>:/^-h^. bfc*toTKjaWSiattQAPS04fig«5 
OifflJLJS Srfio T i ffl Jc^KiTS Ctt:*:€iaff SOT , 

Sj tt. *^i^^^k8lf^©^^<tbT^ai*iaB?LJ^«:i5 
^: 

mR: (QwAlxPySiz) O2 

40 p. ±so-e<Dft&offi^t4±i2f::Saibfct43 0-c& 

!|6f<!:bT7;V3^^vh*^<£fflbfcSSiJIC*5i/^T«. ffi^ 
•r-2>7;l'3-Jl'*^Eli£5S^'^*tCi£:^^Wt'S«Er^. fi 
MiS.f>7 )\^zi--Mt7 )Va^y H(DJta*5}-«±^*^'^* 
NZMS!|*WXiK»-*5<'^T< OilbS^^n 
Tv^-i)J;5f'> ;i07;i'3-;w*t'&^jif^<c43ViTx> 

tiTt^^vi. b*^b;a:*ie.. ^%m<Dm^\zn\^x\t, 

t A^SK b S S ©QAPSOMilSfl' CgE7 Jl/a 
so «E-r'5ibTt)fe7JI/3-;Utt7^>:/U- h?PJ®8PIH*^ 



... 39 

*^W{ri5tt^QAPS0fflfiE#|«iE?fca#- 1 . +1, 0 
RZfn (ntt-3, -2, -1. 0X«+1T»S) * 
- ^tl^nW-r^A102- P02+ Si02RtXQ02n#ISS5{ktl* 

ffl*Stl»Ci3^>TA102-B3®«:ttP02+Baffi*t^*\ X«7;P 

d i: (c J: D -fr^ t*iT# 

l^«tCQ02i'SEfl:«rttP02+B3iSfl^. 7;v*U^JB*5^ 

■5. 

-i b y;U0pHt3OViT<Z)S^ (caveat) ^iH-mtt^ 

^. Kft^moTi^^^ji^m^or: (122* f) *^e.i^2oo'c 

(392" F) ST. if ib<«l?J100'C (212' F) *^6*?Ji75 
"C (347* F) $T©*gHfcfcfc-5SStCi5V>Tl«^-r 

-3^_3_/7^^ -i— 3— John Wiley & Son 
tt^fr. BreckiF. Zeolite Molecular Sieves(Z>l|41t 
S:D^I^±(^MageeRtffiIazek of Rabo(Cj:^%ll$tC.g, 



(20) 

40 

10 mm^n^m=Eu=^a.^-'>-:fmmmizmtri>:it 

«Tai«*f« rifij-> (green) j *tSHc*-5<i:§*3n 

■5. mm&^±\z9i.m^vrm-^'^^mzmvimmm^<o 

5tfi:t)TO. im<D»9l («5fe) i^^ (differential c 
rys tal 1 izat ion) ttW m« JW^rJ^jST S fe 3 — 

"bji^fBd^MeAPO, HeAPSO, ELAPOXtmAPSOCD^ig^^S; 
SFSETSditilM^-eSS. ±m\zmLrzJ:^\z. n 

fc. m(DmesiRzf^m\zi3»i>ni»f&mizmvx(D i is 

ft^f^O^fiStC^fr-St h-Oiggi^k (hydrocrystalliza 

40 tion) ^mt. *l^ifeafl:tc«t$n-sffl{;MLT3ts$ 

^if^J-^'f hlR©v 7;V5:zC7ASt/'J 



It 2^76-76203 



(21) 

...41 

(skin) diS»r^b#W{3ie^bTVi**fg|g®tt^ 
i»0«^*M5tiT. :t-;j->;;^4^> (onionskin) WUSk 

^^(O^H^^U^Xy. immim^kVi: (hydrotheraal d 
ifferential crystallization) *fToT*^?^{C&^ 

ra-:Jit (seeding) j Wi^t\^^om-tm 

H**-r *«^«5$}^j«-r s t a o Tofewai»*to!s 

n, Xtt^*nrc+'L>:& (core) C td^T^-S. « 



42 

mmmmmt\^xm.m^t\^^'t\z\tmk-^'^ 
iflmm^n^mm\z^^mi^«ts<n±wmm^ifl^}i> s 

<D^^is.Wimmzm^<om^(j>m^\z^-oxm<Dmik\z 

mim\zMLxm^izm0SL-r^:Ltf)ix^^o lh^vu*^ 
5. ^9^m(Dm-^i^mm\z^-ox^^m(r)<^w<D^Wi^ 

mi$-^. nm^m^r^mmi^wo)R^^'¥iz^^^X7i(. 
i>^. fSim»'i'izi5\,^xmmvit^^x\>^i>mmm±.\zm 

*3tiTtt. m^m^. mm-^^^'^ts^mi^o^mmz^c 
iL-oxm^tsn^. 

■Dx^tb^ti^, hiy^^mmmmtvxm^n^fs. 
'^mn^mLxmmmz^'^i.x. Mm^n^mmmt 

U<yh{k. miiLf3ia\Z^^J:vUm^(Dmmz^KiS. 

izm^^tx^, f&m^m^miziin^mm<D^m^mm 
\^xm^^i&i-^^sf)&sf>rcmm(D^uy mmnm 
i&'j'x\tnmmz^mr^ittf>izmmmz\tm^ifi^^ 
ffl-rs. m^im-^mm^tiSkmm\z\ti&f&m<DK^% 

xmmo^mwz^uy hitx\twiiirz.tt}ix^^. 
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->U*, Jf|!i±Rt;/X««fflO->•J*-TJ^5:^M 

(cogel) tLT> /6^t5 

\z^^r^^W'¥\zi6\1r^^^t\.X^^-t^ztf)^-Q 
«»lxtf*5 5«S%<»:*?I40a»%i:©F^. »$b<« 

t ^ ^ , ^ -> 'J * -> U * *1j75a« % i: 7 ;U 5 :^ 
*?j25a«% , X« V U **>J87a»% 1 7;V^ :>-«?Jl3«« 

% t «t 0 bk-s 31 yjKz)}gs8-cffiffl-r a ;i t %>T€r «. 

5:^-^rE»^i:/>)^:^'^7x;^ (Brunauer) . X;^-yh (Ene 
t) Saf-T-y- (Teller) o:&tt (BET) CiOW^bT 

iy7ASi5*?j20¥:i5/-hJi' (mVg) et±, »Sb< 
i-^^(om^^mt.mmm\zm. 35cc/g£i±T*s. 

7;U5:>-«S[^^O3Fl^tS[gtt-Jl8:Wlci0S p>«T. *f 



44 

-?-ne.oJfidt. iEibsniis^efiKj^^?L«7;!'=:^»c 

i*-rs. «s|;^«K7Jl'5:>-«®a;^<b^Slt:JCctOJ^j« 
Sn, X^U-^BK (slurry-age) ^tl, jtii^n. 

xm'.)v^^<Dfmm^mifim\mm%^xT\zm^-^n 

m.9mk^ "^l^y hit. Jfmb, Ri^-?-ote(DaS;5:« 

mo^m^^-r^mmommm^&mizjir,, a^«5 

iiKfB^itXiy^)t)/^7)VS.i' tHoy;!' X^'J- 

:;*:viT* 4^(^X7 'J -fkfs. K7;w=-t-H7Jl' 
5 >SJ:f- h g '5A^:B!tSE7;WSzi'>At*®^;5:^frT 

icsissit. x^>J-SrBfiK^■a■T7;^s:^o^acDi^ffl 
x^mvxm^^^no3-^m^imm%&.-Fizwpm 

TzK'ftCX^'J-flsL. aSgS:^tifi>''JA-7Jl'2:J- 

■r^z.t'ht.tz^^m<D^mp^x&^. 

so X^(^1973^ 5^2 Bf!fT©^B4$6¥^«i§mi. 315. 55 



1*4i¥6-76203 



(23) 



... 45 

mrs. e. zf\zi^m<i^Vfmi. 446. izmRzsmi, 086, 

ni&m\z^\f^x7.y'>u7.mm^m^mmL^. k§s 
T. mtamu^miMLfz. m\z^rmtiim^t:Simis\z 
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46 

mmmzis^^T^m*^mmizm.^'^t>^n, W]:f]^\z^ 

Ctl^*?qiBBS{Ii5ViT« rjS5J-ig^ (differenti 
al crystallization) j iV^p. Tsi^^Ml02\tZ(D 

^m^mmt^. ^^m-^izni^^ntm-^^nrzumit 

m'tiz^^^xuM(D^'^xifr^rmt^Kmizn^^ 
nxmrnfiU-m^^^r^, mm m^^i im:^<Dm 

f3i'E>wzstmRjiiM'^mtnmmzm-\zf3.?>mxii^< 

*5 * fc 



lis 



ALPO4 SATO 



HeAFO UeAPO 

(Me=Co, (Me=Co, 

Fe,lte. Fe,Mg. 

Ifa.Zn) lb,Zn) 



aAPO(EL= 
As,Be,B,Cr, 
Ga,Ge,Li,V, 
Ti) 



ELAPO(EL= 
As,Be,B,Cr, 
Ga,Ge,Li,V, 
Ti) 



I ffe«>*a*»i=> X X X X X X 

38 - - X X X X 
37 |Sl±+*'>5? + h 

a>^<^>X+Y-»f:*--7-f H 

*u + 3.5->-;3' - X - X X X 

46 rflfe<^«jA»^> - - X X X ■ X 
3i m± -xxxx X 

II I^Ji X X X X X x 
31 X X X X X X 
4D|g± XXXX X X 

41 m± X X X X X X 

14 ISJJi X X X X X X 

17 m±+yf}^-j-fh xxxx X X 

18 rffe(Dfflj*»^> xxxx X X 

33l^± XXXXX X 

34 |S|±+ + + -'<-!f-f Y- XXXXX X 

35 m±+ue±^ h - X X X X X 

39 rmOKQiib^^ XXXX X X 

42 m±+')>rm - x - - x x 

43 rf6<^«J*»6++*X*>S?> - X X X X X 

44 rflfe«)«jA-e.++-*-^<if'f h^-f ^ - X X X X x 

47 rffe«)ffijd»^> - - X X X X 

16 rffe©ffij*»6 xxxx X X 

20 m±+y-y^-( h XXXXX x 



(24) 



47 

^Wm^WLOWH^^^rnvrz. ^jtSTC (constructive 
reduction) \Z^^2mi^m^T^WiC\zWimt^. 

X >y i^- h?Rioji*«<&»»-r s c t fc J; 0 fiitr 

"izA (->n.- K^- v< Kffi. Al20374.2a«%, *25. 
t;u>K (85%) OJ;5;5:U>ag©fgS^«. 
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48 

?a:ig-&i^Sr250ccO/}? U x h 7 ox? W'>T7-1' 
< tt^Slff ife Ix {C) ilSj 5 ~24^PBl{C*5fc 0 200*C tctiti 

c 



















SAPO-11" 


AIPO-11" 


1 






AU'0-31'* 


2 




SAPO-41'* 


AU'0-41"' 


1.22 












llnAPSO-11'* 


ALPO-11 


1 




ZhAPSO-ll" 


ALPO-11 


2.33 




lhAP90-ll 


ZnAPO-11'* 


3 




O)AP90-ll" 


ZnAPO-11 


5 












CoAPO-11" 


ALPO-11 


3 




CoAPSO-31" 


ALPO-31 


3 




MnAPO-ll»» 


AU^-ll 


1 




llnAPSO-31" 


ALPO-31 


1.5 




(>)APS0-11'* 


ALPO-11 


8 




CbAP90-41" 


ALPO-41 


4 




SAPO-n 


CoAPSO-11 


0.5 




SAPO-11 


CoAPO-11 


1 




SAPO-11 


SAPO-11 


1 




SAPO-11 


FeAPO-11 


1 




SAPO-11 


AIAPO-ll 


3 












CoAPSO 


ALPO-31 


2 




SAPO 


ALPO-31 


1 










mizfULx 


SAPO-37 




1 




m± 




2 






LZ-10" 


1.22 





^£^76-76203 



(25) 

49 50 



TrJB 




*r fti r 1 1 




ZAtdU — Sf ■ 


V oo 










1 e; 






LZ— 210** 


1.5 




SAPO— 37 


nx 

jfc^r?— 210 


3 




^APO— 37 




g 




VaJAT CU 


SATO— 37 


0.75 




\j3LnroU — Of 


I o» 


1 












SAPO-34 


ALPO-34" 


2 








1 




CoAPSO-34" 


ALPO-34 


5.67 




ilnAPSO-34" 


^± 


2 




SAP0-17»» 




1 






ALPO-17" 


0.95 




ALPO-11 


SAPO-11 


1 


• jj- u vm^ftMSEt LT«>SAP0-ll<oacA*nfc8HtWlB* 


ALP0~11 


ytiAPO-U 


2 




ALPO-11 


ZnAPO-11 


2 
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tC«t 0 HlC3Sift L/fc : 60. OgOTMACl S:60cc<D7K(c:^fi¥S 
ii-TpH4.9S*-r-5»»[**i;*-B- : 
5^h7^5^;W7>^r:':7AbHn:^^->K5*ftJ!^ (TMAO 
H.5H2O) <&^SDLpHSr7.2{C±tffCo ^^JV^T^T^^rZi 
•:7A32tfebfcY-62®60.0g (il*«^Sip) &±I2^«E 
fc^mu. ^fcViT;^ 7 U -*^StC*JV»T45ii-ra*^^ * 

mmis.mw.^mm bxMtc 2 htmaoh. 5H2032i^{c#tL 
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-Si I EH5) (94.Sa«%Si02v 5.5fiS%H20) 19.05g 

'f hffl. 74.2Ma%Al203. 25.8m*%7ic) 68g, U >SE 40 
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1. 9Qi=t^r>^~rmm^VT 



fti®«gi{Ct)i:rViTS«nfc. }§^®ffi{r*5ViT, SA 
P0-37ffl©ft:*:iR*<Z)«B#fitt. ffifflL^c#«*^«Z)« 

ofifi (iiii^i) \tmmzmmi^rziimmftf^<ommi!)^ 

a©SAP0-53f:>E«J$^t)T^±ClgiittT»ofc. 1^ 

!|^(DSAP0-5{cH:$^Lfctr-i7M«{r=bfrviT, 51^ 

^'->*^U/S:. 24^PBlS»«*fiKtl (^ififi»i|4) ©iRS 

m^m^fs.K)(D^m^ib^xnmMmznLxuif 

©±fiKig3«^fc^^tCi^attTfeO'>«©SAPO- S^Fffi 

4) 't'CDiJJ'ftOSAPO- 5O#ftttSAP0-37S:^tfCne. 
©-r-CTOiBS^i (*lifieiJ5-12) \iZ.<OTfmit:'^^ 



40 



SO 



±^(Ditm^mmt. 2i^raosi»«i (^insi^i) ©« 
m^^m'p\zm.i2%o)m<D^tEt. nmmmz 

M LT21 . 42%*> i5 28. 9 % '^©T;1' 5 A^W«©ii 
DOSr^^LTVi^. v-U*^*att61.3%*^e.48.9%{cM 

(ll«S093) T14.45S, 24I$K (Illifi«»l4) T19.1%»C 
^ ^iCiiJnLfc. 5^rBl^J:0:24^PBl©BfiK^rBlTtt, 
TJV 5 ±^W1:«*«J28 % t-^©S ^ fc*^ > 'J 
*-&*aii> ^n^n40.45%i5j;m5.5%i:^^6(C<S 

mmmi. 3fcJ:t;4©SAP0-37^W«^{*^figifel©5J- 
*fW^®i^*«, ;^C©.tpfC®ij8?)T^-5, SAPO-37yj|/ 
f -effiV-yTMA32^ Y -62#Sf««:© 2 ^P^l©3?»fi£© 
SAP0-37ffl©^*OW«S?3:iES!itt:ii*^o;^. X«l 

©*$Ttt> timmmt^±\zht(oi^^mzm-:>rz. 

t^^MZ. S-Y#«S{*:O!fea©i1-filtC«TOSAP0-37 

*ti>»OSAP0- 5 7Fiefi«!lS:|^^bTYi:SAP0-37«:lt© 

24l^ia©5R««©*i, ieatt«!l®©)5»4 0 ©tjcgd^fi^l 
0. *E!c«!»©afi«fc<h©#«S«:tC^tL.T)ir?J2fSt-^ 
tjfc. :i(DZt\t. ^ffl©B-rJ5:t)-^-7>h;i/©»S*i 
J^fiK^^^lC J; o T^fb A«24^r^B^©^fi£i^« 5 
l^raj»^©tia«!li 0 Ji<;i« 31 1 &?aaHw*L:Tlr> 

* * * 
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mmx: (932' F) T*^. Km\t».mAf^\z^t>^. K 

z^-cmmit^%t7iim^'^ii^ieox: (uo 
o*F) n±-^titzMm\is.}t^^nm\zm 

:t7-f h-YSTa&i.. •tf^^'f h-Ytt, 7T'>i^-\' 

oi|#^oiaB^«73i^o«rls:S:Sito^H$. 6i5-664Htc » 
^{bsnfcYTfes. 

> s^sxsT#«-r s n - i7 ;^ ojis«6c<fc sttjjto w 

-5, FCCIglCg«6TaS?5:0«, SJi5S§[^-C®jte^ 
Pflt. ifiSAoDTLSSrfcoi -5 5i^o SO-^ 

-f hY) ro#aTiiia-efTt)n^. st&iii^d^ttJKt^i 
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/SiOtfc^'a tJXS*fHc«fi|OK14S:H^^lj-S C <i: 

sfdtt, xg^f^*H#^itsci'vo#®ss«-r 

l> V U > SrFCCj* T jg 5 d t *<M* J: 5 tC^^o T 

Fcc-e)io/!::^/v u ><D:k%^\t. ^mx\t^^^>m 

?);*fy'J>©il935%f4FCC^irJ;43:t*ifc*^ofc. FCC 
;ffyU>tt. *?|86.5-87.SO:t^^>fflfiS%)^. *H:tf 

Fcc^yu>««io<S:i-i7 5'>^yu>is»05i- 
i^^'>«€r±^f^©lca^e)T^rffl-cs^::^:lc:^s. ep 

^iz-^z>^'5\zi^miJ'y^}>^^^>ismm±.\z±if 

^ffi®:^-i'5'>lffi|pI±OfcJ&OFCCtt!lSEttv 
mitLtcmm^-^tSY-if^y-f h (U«b« "USY.-i 
0?^. USYSfc«US-Y«S^^Y©S?iB-C*S. 
OttH*5cty:iaiSttti, h5»©^#®I02. 164. 249:fe 
it;318-329HI-M'^^tlTVi'5. ) JCS-pTV^?*. US 
Y©14fi6€«J««l±SY (CREY) -if^y-f hlztt^ltm 

^yu>©SjSic^t>tiea©^^w©:^*^ ^ 
i7 ^ ym?:±if^ tmv^izzi—i; 7.(D±0S.m^Ti>f^. 

>oaS?14^±tf-5©{Ctt. USYttCREYat'WSd 
Ttt;a:^»J:5T**. :tfyU>a*?14 (JR^) tt. AS 

«nc;*;x*fig«©iitia mmzit.-<x) ^^i^^, -e© 
±, usY?^©M«E«. u^^u>nm\zm-f<=>nfs.\^^mm 
^n-xhi>7^mfs.fp-(!^mzTis^if^n^. ^om 

USYttei«iaTCREYttaJ;Ot>ffitt*^TAi^. USY© 

±Xt^i)K CtHta7.['i!>m^> IBl*tt14©fititt«E 
\zUi>, m<n:^mt. *^:t>3?«iT'>«©»±S«2i 
ffl-rsctTfeS. ^•©J;5;^55rffitt*i'^'> 
ffi©fli;li:Wy 'J 

USYffl5j«»i. :tUy-< >m^U 0 ^ < ^»Je6A^'> 
ti:«Jy'J>€r4^-rs©T. CREYMIBIiOflinTViS. 

^y^(D\^±\t, FFCCffl^-C©USYif:t7'r hiriJltS 
gJttSi5<4©M'><!:®{t<ST«:^iiVi, CREY?S»iKICtfc'<T 

TS2©ti:^«'t£^T:tU'7^ >*5J; 
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0«Hi®®S*Si!*T-5 J: o H^«>*3!l^ffla bfcUSY 
USY FCCMlKtt. Z<D-AA(.mit^^9iiSii^X^^X^ 

Rev.-Sci.Eng. 23 (1&2) 293-313H (198l¥) 

:^^m<j)mmit. i&sbx&nrzmmmm^m (fco 

dCCSilB-riOtt. USYttJSEtCREYftklfltO-5-n-eno 

ftBf$r#i5-htf, USY»iSE43J;y:CREYM«©fi?fflTft=b 

1#tC»Sbli«^«:«)m*-^t>-&tt. SAP0-37i:, Y- 
82*J:tKY-62©J:5Ja:-fef:i-7'f h Y*)-^«irtOfflii^^ 
tj-B-T*^). SAPO-37i:Y-lf;t^'f Htt^T-^^i/'r-tJ-f 
h:^3iSrWf-5. Z<DfS.^^t>-^\t. mit^J:oizm 

mmfA^m (fco tcisviTaj&Tflin/iMat^twsrt) 

S5bTiS^t;^c1f;t7'f hYcoffl*^efig^, SAPO-37© 

rnvw. 43*±t;44»ris«snTiri5. -^-ncttss^iKj 

0. 066 (TP A) : (Siq. 12AI0. 5|P0. 37)02 
0. 10(TPA+TMA) : (SiQ. 125AI0. 5lPo. 36502 
"^ritUfcTCD"SAPO-37OX|lt»*0»TX-:?tt, * 
m<^n^i. 440. 87 1 ^<Dm52«H©mvI Cffiit;^ tXT 



60 

SAP0-37tt. ?LgO:^€V»->'J aT;i/5/^JfiiP¥« 
n*. *a#fFm4, 440. 871^<^)m51ffl(D37-39fTB I' 

SAP0-37©#»fi[ffitt. 7r'>-:?rU-'f 

^Tt^i.. "*«Wlc:«i8^W^»fiK" \t. mR: (SixAlyP 
«a|^«JliB14#tf ^4. 440. 871^42o||ig«»|42-44{C*$ 
f^«WtwO>iViL0.3©®Srfe-^. (SixAlyPz) O2CD 1 

tt. xh7-n-yDtf;l'7>^:-':7AbHn4^->Kj3 
J:t^x h 7 - n - 7^0 t!;P7 >t->^ A t F 0=^^$^ H t 

ftJ^0m)5£«i^I*3«v3&SJ;p7a:*>OT*5o SAP0-37i)- 
T 3lta#flF^4. 440, 871^©axV{C:*$n-5 d - 

S&Jr. -&figb/::TOIfeattSAPO-37tt. 

30 SAP0-37«-7T':7>'Y-9-'f h^igKICBT^WT. 

l« © ^ffitt-^^ S: jg -5 © C ©]K©ffi©-* © V^-f tl t 

©^Jg© J: ^ 75:5c^*3 J;i;-&)«©lt«lEW^ffi?a:-tf :t ^'f 
hXh^, ^z-^i^-^-tK h«|jS**T^-bf^7'f h© 
««lttTBB©aOT!*2.:AgX» AgY. AlHY. BaX. BaY. Be 
-Y. Zz-f)V7=.yi;T&yrO'J\'^^V. CaHX, Ca 
-X, Ca-Y, CdX. CdY, CeY, CoX, CoY. CrY, CsX. C 
sY. Cu-X. Cu-Y. vX^;l/T>^-C'AY. X5^jW 
40 T>^XC7AY. Fe-Xv Fe-Y. lAXP. lAYif. HAY 
P. HY. KX. KY, La-X, La-Y. LiX, LiY. LZ-10, 
LZ-210, MgHY. MgNaX. MgNaY. MgNH4Y. MgX, MgY, Hn 
X. MnY, U*f)V•7—y^l5.y7'yV^'^^V. Na-X, 

Na-Y, m/^f)V^~vi7i&y7':^'y\-^'ih. m^i,m 

4Y. Ni-X, Ni-Y, I6±SX, fg±SY. RbX. RbY. 

SrX, SrY, *il^gc^<b*rc«jS^^Y. 
T>^-':7AY, h'jX^;V7>^r-':?AY. X. Y. 
Y-62. Y-82, Zn-X*5J;t^Zn-Y. Z.*\.^0)o%E 

fix t>#«sfr * \s.um $ tiit^wTx^m Lit9\-m 

50 Stl/Tft^^S. X*5J;lXYfil©1f:t7'f h©J:3;tt 
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ftiisllJfiW 1 -i2isJ:tK::neog|j60incftist-r««D 

-EtrJE'<fc«-&^^IS^, 5^P>Stt5t®^ (MAT) 
T©ttJitt*l¥<iIif ^fciilcFCCttiifcE^Lfe, -88: 

J^iK'&SllSr^trJc^tCiBSSStlfc. (*56?«<D) SAPO- 
■:>fz. «aK5nT<ri;5:V»J^T«. SAP0-37^J:lXSAP0- 
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- Fcc«ji(Di)isa{c-&*n-5:)?ffiS:TS5tcsi?g-r 

%OSigJgl@^$J^J:rXl8£S9gti!>±gB^ig0)| 1 <;dSAPO 

tCtt, 9.0^^ A («i7K!^ife^) 03SAPO-37/TMAY1g-&^ 

LudoxraLS (40«Si02V>ll'. 5';i#>IK^) tbT^^l 
0 7 A S: 1 0 % g^^7 >^:r: "^7 ATKfiSMO^ttlT 

yji'fl: b , ^^ctc c oe7*;Kb b tz -> u * ^/;i^Srtt±/SAPO 
n-^i^tm-^rz. ;ituciKj25cco**joATjf LmLPi 

fi!cJ^«!»*#fc. #LaiLB!c}g«jSlOO'C-eftj|ftL> «»5^ 
L®Vi^^ltT60;fa:ViUl00^^/->i (*S).©«fflOS[ 
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-5/AIPO* 


-5 




39.3 


3.3 


S8.1 


SAPO- 


-5/AIPO. 


-5 




39.7 


3.1 


S8.5 


SAPO- 


-5/AIPO4 


-5 


81^181 


40.3 


3.8 


S7.0 


SAPO- 


-5/AIPO4 


-5 


2mm 


39.4 


4.7 


76. 6 


SAPO- 


-5 






40.0 


5,9 


54.9 



•t-<x0±^mt:xmm^mm»«x\zi)m. AIPO4-5 

tSAPO- 5 lC!!#W«)lHlST/t^->SrWr-5u: 

Tzo it^^¥i-^\t. m0SLmm7()mirttt>izsm-5<D 

a) m.iifyAm2O'p40AifyA<D:i-)lhmSt (H3PO 
4) (Dmmz. n.7if'7A<0'J-n--fa\^)VTS.> (D 
PA) *3J:U:i8.4i^^A©vX^'y-;U75> (DEA) Sr 

^^<iomA.tzo mz^m-^^^x'mwhULmvxMm. 
izi^&vtt. commz. 4.sif7A(D/\-(i^)i am 

->U*, 88a*%Si02. 12«*%H20) S:g-lf. AiZlb. 

I2O3. 30S*%H2O) ^M'^Vtz. X^tzW^i^^. « 

{[:<^(D=i:)lit-cmt 1 1 . ODPA: 1 . ODEA:0. 4Si02 : Al 2O3 : P2 
O5:50H20Tfe^fc. 

b) 0. 18DPA:Al203:P205:0.8H20O7cmfiK$rWr«)^ 
^bfcT©AIP04-ll©48.4i^7Am»t«,»T»*^ 
lC^O©blOOy'7AOH20'f tC7.7'J-'ftL-fco COAl 
P04-ll(DX7U-$a) ©jg^i^lrji-^Ti^JjD^fc. S 
e,tC23i/7 AOH20*«*LTT'<T©A1P04- 1 1 

U/tSil$S^i^<97CigmeK»0.6DPA:0.5DEA:0.2Si02:Al so 



76 

203:P205:45H20-Ca&o;t. 

O&ij^^ZXn. 175'ClC2I^F^iDiH.fc. ElSii^ 

«!)*175'C;c24I^FBl«^L-E-n*^^?&^Lfc. :tBJt«!lSr7 

lSrUVi*»c|IS«3-&ll^ra&BUT«t»S-B-fc. fflo 

c) lHlJRtrc:*t««^OM»tt, 
±JS«A^SOH»t» 57. 4 7 A 

a:l^bfcB}^4& 20. 3^/7 A 

ffi5E!^OAlP04-ll©48.4y7AO±tC29.9!^^A<D<a 

«iiO«38«S%T?»S;ii**bfc. =10(D^J«#>» 

(A1P04-11±®SAP0-1I«)S^) . ±SJSE*^e.lHliRL/ 
;tHJg«!i75^ jgi»0-4l«}igS^#^fc±tbTll-S! 
(AlP04-n±CDSAP0-llO«^) xfeSCt«^*UT 

e) imhtzmm«»i<JiW^\s.. mm%x^\^ityu<ojt 

« o 

AI2O3 37. 2 

P2O5 46. 9 

Si02 1.9 

^lil 5.3 

1.0 

^Hf^Mfi 13.8 

f) tm\^tz^m«S90)U.m^^%^mx:xzmmm^ 
Lit. z5(fcx<DM^mmt(o^iimm-7yi/^^>- 

^mtz, 

g p 





100 -183t3. 9.5 
// TOO -183X3. 12.4 

i/^'a'^»+i^> 50 23°C. 6.5 

g) a«J©K^S^t»KJlPAfc^fi£bfcT©AIP04-ll 

*J J;t;SAPO- 1 1/AIPO4- 1 m^{t:(D«:^ L-yiHJg'fell'':? 
l^iT&i^g©5J-*T$:ff-pfc, AlP04-lia)«l[S®'l'*M 
«3. 5 S i7 D >TS 0 SAPO- 1 1/AIPO4- 1 

©'t'*tttt4. 85 a yxh^lt. 



z.a)%mm\mm^w-ii lt©aipo4- ii©fiii^©±c 

b^nSr^^-iiOSAPO- 1 1 W^fiiJS CD«^{*:©Saji 
^^T. 101.2i'7A©85aS96©*;l'H«^*«tC^79. 
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(SiK'^-V-r hffl, 74.4a*%Al203. 25.6m 
*%H20) *fflS«*^T»CiP^Tl%-;5:y;i'^}^fiKU 

-y^;l'7>*:^'^At Hd=^^->H (TBAOH) ^JKSOO^ 
5A4'l'19.4^7AOai:t»->'J* (92.8a«%Si02. 7. 
2aa!«H20) Sr^trfi^!|Sj*JOA;t. ffi*fc->'J3 7;i' 

6101.2y7AOv-n-7'atr;i/7 5>^inx.;/S:. Z. 

2. 0Pr2NH: 0. 5 (TBA) 2O : AI 2O3 : P2O5 : 0. 6S i02 : 1 6. 75H20 : 2 
4. 3CH3OH 

9.4Ta&o;t. y;wtt, ^n-6n*?ii37i^7A®Ht?oi5i 
o-€-n-?ntc, §i5i/^A©*jS5fieoAiP04-ii5)-^fflr 

(H}Ki)^85%. *I5%) ®20©^^i-»S:iPX.fe. 

KJEJi^#i*-&tr;i©Sfbt^#«S^o«-lHi^J-®pH (9. 

5) ttab^tJ^-ftt^a^^^o^c. 3j^>"<S:^Je)200'C»C^« 
iRblOOt:Tl£jlSILit. 

^»IbfcAlP04- 1 1* J;t;T^;t«^fr*»S«5€:iJ-W L 



^ 8 











Al.Oa 


Si02 


P*Os 


AlPO^ 


-11 






41.2 


0.0 


58.8 


SAPO- 


-11/AIP04 


-11 




40.9 


1.2 


58.4 


SAPO- 


-U/AIPO* 


-11 




40.2 


2.0 


S8.3 


SAPO- 


-11/A1P0« 


-11 




40.1 


2.8 


57.9 


SAPO- 


-11/AlPO* 


-11 


2mf& 


38.5 


4.6 


57.2 



izttr^si02<o^^mt>^mz.^ztiz&M^ntz^K z. 

n\t. -> U ;iil^AlP04- 1 l#Sfla±'v©SAP0- 1 

■t-<x<D±^m^xmfs^^mm^mzt^ntzt^^. ai 

FO4 - 11 *3 i Z/SAPO - 1 HCit# W © [hIJt/i 3^ - > * l^t? :i 
tii^tjA^-otz, 

Z<Dnmm\t, Wi2O||Jg01|94»Cj;^Tig^feSAPO-n 



78 

/AIPO4- 1 m^ft^OX^ U >(D:t 'J zl-7-{tiZi5ii^m. 

mmfk^^r. x^u >©aH©:f u 7 ^ >^<D7ir u rf 
T-'(fcttTI20:i&ffitC J: o T 5 i7 DK^eS't'Tff o fc. 
*i6M940:^fe{Cct^TitoAc "4mNi" ©SAPO-11 • 
AIPO4- 1 m^«c©-g|5S:^^'ti-C 2 I^PBie4±. soot: 
i8;^5fi«, ■rf3.t>-^^^'^\Z\tirz7'>Zfl'-bM<0 

ei4{l:b^ct»*<*©«^^*:© 1 y^A^ 3 ^5A(7)5^ 
^^T/1-v?b350psig©SliSffifwlni)EL. 427^: (800' . 

F) (os.fi:^mm]S.<^xmmvrz. Kmmm\zmLtz 

5 ^^tf 1 4a» % ©X^ U G -Sgi^Sr 1 98cc/ 
10 5J-©iiit^TMiK±<£®)aS-a-;rc. SJCSWflSatKSr^J-W 
b, :tU:f-7-.ftbfc^fi£tltce{bbfcx5^^>©%Sr 
th3Sfrs©CfflVJfc. ltfe©B»©fc». *Hi|*tifS44 
4087 1 ^ (Ci o T^S3 b fcSAPO - 1 1 ©Ki^* 1^ b *fl=T 
StSibfc. ^;&©a«i©ig**Tg»cS«>j-rs. 
S R 

» SAPO-11 SAPO-11/AIPOa-II 

rfV—fb 18.3 34.1 

;in?.©!^mii, ;i©«^i*:dtSAPO-ii±orotfiJtt 



jfi^. ;^fvu>©^^'^>«±^f5$^^l5*^^SbT# 

fc. C(Dmm<Dm,mit. *B4*flFS4309279^. ^43092 
80^*J:t^m4289606^»cai'<f.nTI/>?). -tntt, Z 

|iip©FCCMiK$fe«*^B^©«^#:75^ ?.?S^Si b V^FCC 

mmt-mz(S^m<o^m^mmm (£4*. "^i^iS'>« 

^ >ffi * ^ ^ y U >fi5iiJ- SriiSigS IC ±fiK-r ^ S'J © 

40 jiSDMHt ( ":i-i7^>mi^±m" ^rz\i "^^^ym\P\ 
±tta" ) ^mmi&m^m^\zYzzimt.tR.^^t)^x 

^>ffi|6]±lcH-r'5-5^RH#fF^4309279^©ffiiEttC 

::»rXilfttbT5lffl$n«, 

*^?^©1t^<^©^^ fc©«^i' ^ >ffir6]±<tt<K©?Stt 

t.1fit>-b-^r>rz. #JC. l^biKjgSrjtOSiJ©it'eg©?LS 
©NZf<S©±lC#«bfc+eS©7Lg©NZIIS. «I|A.«A1P0 
50 4-11 (±ffi||I6«fil93*5J;t;94lcntbfc) ©J:^;&I^?L 



19 

gO4i-^ffi±tC#^$-fr;tSAP0-lltt. :t57^'>ffil5J± 
»JSEO«ttJ«iJ-T**::a:*^t)A^ofc. T^<om\t. FC 

iiig«»i940 6i§ia3i»j«©;?ffiTiiofcSA 
po-ii/Aipo4-iiit-&fr* 1 aa%!»iiWfi^T-&trY 

-824j-?is ''nw:nz^mfmom^^t. sapo-h* 

82 "jttjss" cit'<T!issRo;«fyu>s#^fcd*. m 

4" 4 a» % « SAPO - 1 1 1 1^ DSi:^ 5: ^ ^ W SAPO 

- 1 1/AIPO4 - 1 1 ttt)-rd^ »c 1 a«% b e i^d^ -p rc. 
*ji{o«ti«, i8ag%©Y-82. 62aa%o*^u> 

^i/3'>«r6)±MfflEtt. «l*a«%^»TsanTSAPO-l 
I/AIPO4- 1 1«^«:*5 JctXSAPO- 1 1 S: Y -82^=ffii«!l«t 

mwfi\zm.'^t^:Lh\zii-Dxmm\^tL, «^*fcSAPo 

- 1 1 *)550X:T 2 ^raSlEfiK bTd» 5 Y - 82 1 U fc, 
^MjlKig^«^«. :^C100%7K^mtfT760'C-C2I^F47K 

^^jasb, 5^7^e^4s^s^ (mad tcttufc. mk^ 

T<T<!D«»wZ:©=OOttii©MAT*5J:lX^y u >5J-*f 
i^m^S^f . SAPO- 1 1/AIPO4- 1 l«^#:Sr^trtt<««. 
:t;^^'>tf[Sl±?iiJ<oadtt}-r*M/4Tfe. SAPO- 11^* 

$nfc|Sl±«tt. 5^#»E»«©?B &*^)5:±#©ie» t L 







S 




urn 


Y-82 


49gSAP0-ll 


1%SAP0-11/ 
AIPO«-lllBfiK 




63.6 


63.7 


61.5 




75.4 


74.9 


74.2 


m 


5.2 


5.4 


ae 




2.7 


2.5 


2.2 




89.5 


91.4 


92.3 












39.0 


42.8 


41.6 




35.5 


34.1 


32.7 




7.7 


7.2 


8.4 



(40) 

80 

1%SAP0-11/ 
AIP04-llfifi£ 

ftMBt Y-82 49gSAP0-ll ^ 

rf-yf-y 12.1 11.1 la? 
-fV/ilffi'* 8.9 8.5 &8 

%xo.ol) 

10 CO^JfiWtt, lS«%O^lniSlC*Jtt«SAP0-ll/AlP 
04-lia^«:*i^^'>fliil^±M«EO«^tt^^-r. Y- 
82M!««. 18%©Y-82. 62%0*:tU >tt±i5J:r/20 

Twaufc. *i/^>mm±M>s:-^tim.mt^ sm-n 

:fe J; t/SAPO- 1 1/AIPO4- 1 Sr^fiK bfeT©JgT. 

60/100^ >y->^©Y-82ttiSSEt, 

SOO-CTlfe^L, J*CV>T. 100%*55IS+760'C**:tt790 

•CT2I^K7K^^J!iaL.fc. 

so 43-r'<T©;»y u >«i)-©jg'&:i-i7 >ffi©aa¥i% 

1 %SAPO-ll:feJ:t^l %SAP0-ll/AlP04-ll«^#T:i- 
i7 ^ >«Sr(S]±$-&fcFCCttj«JCOliT©MATI?ffi©i^* 
$TI2©«ic^-r, SAPO- 1 1/AIPO4- 1 11S^«iS^tr» 
itKT^S€fl;*tC:feV»TSAP0-n#Wtt«IE«J:O 
1 - StUfRONOL- y hJfiSli:i-;7 5'>tf SfeO^fietJ 
Sr-^AS. E»-rSMATte{k*JC:felt-5:<fVU>S^f4 
©tfcfeTtt^ //y U >S*?tt©<STJa: U lCRON©|oI±*< 

30 SAP0-llfctt©fc©lwlt'<TFCC*i5Si;^2igi©*fl^lCl8 

^ I 

SAPO-11/ 

SAPO-11 AllU-ll 

UATlE^b^ 60.8 99.9 54.8 63.2 64.6 

86.9 85.6 89.8 88.0 90.5 

^'J*)>IR 76,0 7B.0 77.2 75L0 75.4 

itm 

$i9fmm 780X3. 760-0. 780T!. 7BjrC. 760X3. 

K 



:i(DMmm\t, Y-82?!t!iMj«+ia«%©*»T©5*- 

if >ffifp] JiMSE t UT©SAPO- 1 1/AIPO4- 1 l«^(<f© 
tt^gSr Y - 825ttMM«K* 3 ««% ©?K*T© * ^^>m 
l6j±»at bT©ZSM- 5 JCfflSr^-tf^^'f h^)-?-® 

tJtli^ufcfc©!?*^. f-&e©^J!in?fiJt).i8%©Y- 

82. 62%©:^3^>J >|fi±t5J:mo%©->'J:^i^-&SiJ2:^ 
trY-82^!tKgM«t<!:g^b±EII2iSW6JCseU/i:*rft-C 

pssufc. iiri7^ym\Pi±.mk. -rjS:t)-&sAPo-n/Aip 

so O4- 1 1«-&{*:*5 AtXZSM- 5 tCffiST«-li:t7-f h»?- 



t$&V6-76203 



(41) 



81 

«t^T. 1 9gSAP0-ll/AlP04-111g^{|:S-&tr«l«ife 
3 iSiZSM- 51!^J-^iafi£^tJ««Et). K^ESSfT-SMAm 

|ti]±$5^-r, ZSM-5S!5i-TI8fS:^tJ«iK«SAPO-ll/Al 

P04- 1 m-^f^^^tsm.m\z\iM.^nts.\^^ii^tSi 0 v 

)V7)iit(Ditf^iy<fi^^&~f^^Lrz. ^n«. SAPO- 
1 1/AIPO4- 1 m^ii^^^tsfmiz\tM.^nfs.ii^^rz. z. 
n & <omm\t. sapo- 1 1/AIPO4- 1 i«^«to*^ 3' >fiB 

fsiL\zisii- sm^'i'm^'^tsmmzM.i^n^oiizmm 

S u 

1%SAP0-11/ 







m 


Y-82 


%UAT^b^ 


59.7 


58.9 


60.9 




71.1 


76.2 


75.5 


m 


e.2 


4.8 


4.6 


mMtm 


2.3 

92.6 


2.0 
92.1 


2.5 
88.3 












40.6 


39.2 


36.1 


^<7 7'f via 


29.1 


31.8 


35.0 




10.8 


11.0 


9.1 



10 



to 



30 



82 



396ZSM-5^' 

12.9 

6L9 



l?gSAPO-ll/ 

Aipa-iia^ 



12.9 
8.1 



Y-82 
13.2 
8.5 



%x0.01) 



Z(Dmtl&m\i, SAP0-31/AIP04-111t^{*:©»iiSr* 

IZ. 21.7i^7A©*fte!«:7;U5n'>A («<K'<-V-f 
hlB. 70.6SS%Al2O3. 29.4£59gH20) CAlATSig 

©g-&f^*iaS3bfc. ^CD««J«ig^!^tr. 18. i^y^A 
CD7Kttv'U;*V;P (30.ia»%SiO2) $ri)n^. ■:3^(C2 
2.8i^7AOn-X^;P:/5";l/TS> (ETBUTN) SrJOA 

1 . 5ETBUTN : I . OAl 2O3 : 1 . OP2O5 : 0. 6S i O2 : 4OH2O 

O— PC4.0^7A©^«ifi£J^bfcAlP04-31*S-tffc 
*^ ;in ttSJ&ti'&'fe^^ Al PO4 - 31(DS«tfcT14:ltr^ 

ii®*Ti^t\ loo'CT^sgbfc. s.mxu.oify 

AlP04-31?*^^^!Kjom*lfr4.0:l 
tt. 36.6a«%Al203. 45.2a«%P205. 6.8ll*%Si 

02. 4.5a«%c. o.9a«%N*3j;mi.5a[a%LoiT 

$>-:3tz. 





nm.2- 




n^2- 










1 


7.7 


11.5 


7.6 


11.66 


537 


56 


1.7 


2 


8.5 


10.4 


8.4 


10.5 


46038 


3205 


95.4 


3 


14.8 


6.0 


14.7 


6.01 


933 


48 


1.4 


4 


17.1 


5.2 


17.0 


^05 


3117 


221 


ae 


5 


18.3 


48.5 


18.3 


4.85 


874 


59 


1.8 


6 


20.3 


4.4 


20.2 


4.39 


12224 


627 


18.7 


7 


22.0 


4.06 


21.9 


4.06 


8282 


394 


11.7 


8 


22.6 


3w9 


22.6 


3.9% 


54754 


33G0 


100.0 


9 


25.2 


3.5 


25.1 


3.55 


1278 


64 


1.9 
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83 



84 





ftK2- 




ftK2- 










10 


25.7 


3,5 


25.7 


O A1 


2223 


IOC 




11 


27.9 


3.2 


27.9 


O.20 


3903 


too 


C A 


12 


28,3 


3.15 


2Sb3 


3. 15 


706 


68 


2.0 


13 


29,7 


3.00 


29.7 


3.00 


3449 


178 


5.3 


14 


31.8 


2.8 


31.7 


2.82 


8278 


279 


8.3 


15 


34.65 


2.6 


34.6 


2.595 


520 


47 


1.4 


16 


35.15 


2.55 


35.1 


2.56 


3105 


-1 Aft 

147 


A A 

4.4 


17 


35.6 


2.5 


35.7 


2. 52 


827 


49 


1.5 


18 


37.7 


2.4 


37.7 


2.39 


1259 


66 


2.0 


19 


37.9 


2.4 


37,9 


2.37 


548 


59 


1.8 


20 


38.2 


2.4 


38.2 


2.36 


544 


46 


1.4 


21 


3a4 


2.3 


39.3 


2.29 


1408 


64 


1.9 


22 


39.7 


2.3 


39.7 


2.27 


1089 


66 


2.0 


23 


40.1 


2.25 


40.1 


2.25 


513 


.47 


1.4 


^ 


45.3 


2.0 


4ai 


1.86 


998 


36 


1.1 


25 


46.2 


2.0 


4a 15 


1.97 


440 


44 


1.3 


26 


46.3 


2.0 


46.3 


1.96 


336 


40 


1.2 


27 


46.6 


2.0 


46.65 


1.95 


692 


51 


1.5 


28 


48.3 


1.9 


48.3 


1.88 


495 


36 


1.1 


29 


48.7 


1.9 


48.6 


1.87 


1099 


58 


1.8 


30 


49.0 


1.9 


49.0 


1.86 


589 


48 


1.4 


31 


51.6 


1.8 


51.6 


1.77 


1139 


74 


2.2 


32 


51.7 


1.8 


51.8 


1.77 


874 


73 


2:2 



(b) ±12 (a) ©BJ^5i-©-SPS:600'CT 1 ^Fal^fiK 

a w 















US. A 






% 




3.46 


100.0 


-183 


7.4 


0. 


3.46 


705.0 


-183 


14.2 




6.2 


101.0 


22.7 


4.1 




6.2 


748.0 


22.7 


7.0 




4.3 


44.6 


22.9 


6.2 


HiO 


2.65 


4.6 


23.0 


4.3 


H.0 


2.65 


23.0 


22.7 


24.9 



(c) ±iB (b) ofit6e#)©-a5^. ^^k*5g^«?tt« 

1. 64^^7^*50010. ^^SOcmS/iJ- (STP) CDSSaO'sU 
'>A'fT2^:;W96n-7^^'>i:50»Rl6:Sli:fc. 

(kA) tt0.8T*o^. 



I.O|IJS«il|ttSAP0-31/AlP04-31«^«:©§Jjg$^-r. 
(a) 100, 8i^7A©*f85%«IB!046. 85^7-6. 28. 

0. 6aa%Al2O3. 29.4a»%H20) CJOX-T. m^O^M 

^m^mmvtz. ^(DmvxoU't^iz. 24.0^/7/.®* 

tt->U*l/;W Ol'H>yi'XTM30.iaS%Si02) *tPA. 
t3 ^{C 30. 5 y ^ A O n - X?;i/y ^;UT 5 > (ETBUTN) 

?rlrax.fc. c:«g*£:ig^«5«. iJfkfj^-iHtTTIEWiia 

1 . 5ETBUTN : 1 . OA 1 2O3 : 1 . OP2O5 : 0. 6S i O2 : 4OH2O 
Z.<7^S.fBn'Bm0. Oy^A^e. 2i^7AOAlP04-31 tig 
^Lfz, cnttSl£:S^i|&miP04-31CDaatfcT6.45: 

40 

ifel/i, lOO'CTKlSlbit. SfCTn.Si^^AO^BgigjSr 
#S»<*:^*^*)5!c«J®aSitT6.2:12.9-e»t>fc. 
H}^!^*<k^^iJ-*f ;i5<k^fflfi£«. 37. 2aa%Ai 
203. 47.oaft%P205. 4.5a*%si02. 4.oaa%c, 
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47.45 


1.92 
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48.45 


1.88 


48.5 


1.88 


2793 
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6t0 


27 


50.3 


1.815 


50.2 


1.82 


2423 


119 


46 


28 


5^3 


1.75 


52.3 


1.75 


793 


38 


1.5 


29 


52.3 


1.73 


53.0 


1.73 


1059 


65 


2.5 


30 


53.0 


1.70 


53.8 


1.70 


903 


54 


2.1 


31 


53.8 


1.69 


54.4 


1.69 


852 


48 


1.9 


32 


55.7 


1.65 


55.6 


1.65 


513 


57 


2.2 


32 


55.8 


1.65 


55.8 


1.65 


909 


74 
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( d ) a^^OSAP0-47S»iJ-tt±»«fT36. 6a«%Al 
2O3, 27.5aS%P205. 14. ia»%Si02, 8.7a»%C. 
2.0a«%N, 20.6a»%LOI«{ti#»J5£Sr*Lfc. SAPO 
-47^i^©±OCoAPSO-47tt:^^J-WT28. 3a»%Al 
2O3. 3S.3S5%P205, 9.0aS%SiO2. 4.9fiS%CoO. 
11. 0aS9g C«.J;CJ^21. oaS^LOICD^b^m^^^b 

(e) CoAPSO®®iKafl:OW^T©SAPO-47roa:f^tHC 

(f) ±bS (a) ©@J^#»O-gi5$:500t:T'^figLT^ 

1tn.mz^m\^1t, l.Uifyl,^. 500*C, if^SOcmS/^)^ 
(ST?) OiiftawsU-^Aff 2^:;i'%©n-y:J'><i:50 

(Ka) «1.6T*ofe. ±12 (b) OHJgtiO— gPSrSOO 

-r<D\zBVr-^nrz^mzmmLrz. z.soy^A^. 500 

"C. ii!>l50cm3/5i- (STP) (0Mm<^^')'yL.'P2=E)V%<D 

:^mm^». a^) tt42.9-c»o;t. 



Tffi«CoAPO-310iBS!T*«. 

30 (a) Z30.6ifyAm5%:t)lhmt (H3PO4) :feJ;C^59 

3.o^7Aroa^e7K*ig-ff, ::ntci46.7i^5A(D*fnS! 

<bT;U5n>:7A (70.6aa%Al2O3. 29.6S«%L0K ^ 
fcS^#»{C. 152.0if7A»>'-n-:/Dtf;PT5> (C 

6H15NH) srjpx, :^ic5a»% i^mmm^n) ®ai 

10.0i^7A©»i|3A;i/hB37KfO«i (CoCCHsCO 

2)2:4H20) <&66. 9^i'^A©*fC^*^LTjio/S:»iKSr, 

152. 4ifyi.a)±m(Dm'^mzm?ixmm=E)VitT-f 

1 . 5 (CeHi 5NH) : 0. 2CoO : 1 . OAl 2O3 : 1 . OP2O5 : 0. 4CH3COOH: 5 
8. 5H2O. 

-jumti^mzxti. i50'c-ertEaii«jE:^Ttc:f-y 

so ^ FF 
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1 (\n T /I 
lUUl/ 
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17. 1 


b. 19 
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OA 4 

20.3 


4. 01 


1 0 


22. 1 


J AO 

4. 03 


15 


22.6 


4 AQ 

3. 93 


1 AA 

100 


23.2 


3. 83 


5 


25.2 


3.53 


4 


25.4 


3.51 


3 


25.7 


3.46 


5 


28.0 


3.19 


8 


29.6 


3.02 


4 


29.8 


3.00 


8 


31.8 


2.82 


12 


35.2 


2.55 


6 



^b^mfiKtt. 28.4«ft%Al203, 32.9M%P205. 6. iS 
ft%CoO, 4.4aft%Cv 0.74Sft%N:BJ;tX31.8Sft?^ 
LOIT*ofc. Wt{tm=^)VVc. T^Ti. 
ififS^. 0. 26C6Hi5N:0. 37CoO: 1. 2OAI2O3: 1. 00P2O5-Tf* 

0. 36C6H15N: (Coo. O8AI0. 50P0. 42)02- 
TiattCoAPSOWHST'SS. 

"7 - U > ^5^^ U- > IC AtlS: 1 8. 0 7 A © 7 ;V 5 - 
A-f VyOTj^^i/HlC:. 29. li^7A<D*tpl0.5i^7AO 

85?s:f;i/h«ii (H3PO4) o»«KiiqAfc. dwfliae 

1) 6.2y7AO;VH>yi7xTM (nD'f H«->U*. * 

2) 10.1i^^ACD*{C^*iUfc2.5i''7A®»KaAVW 
h''(Co(0Ac)2-4H20) ^iiU 

3) 10.1i^7AO>'-n-7'Dt!;WT5> (n-Pr2N 

H) , 

S^t. 1.8i^7AOiKai4AlP04-41oai^a^£llP;iT 

2. OnPrNH:0. 2CoO:0. 6Si02:0. 9Al2O3:0. 9P2O5:5OH2O:0. 4 
HOAc:5.4iPrOH. 

7.X7^-<-;l'MO£E:^^StCAn. 200"C-CrtHtt©)E 
;^TT24l^raiinl^Lfc. i^SttW±^#»$:®ii-C[liR 
JSfei^LlOO'CTKiKbfc. ^fiE^«g^«5T$.ofc 

^ GG 

2-->-^ d (A) ffl^^g 
6.80 12.99 27 

9.69 9.13 29 
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1 0 
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A 9 1 
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Zl . 1 Z 


A 91 


lUU 


on OA 

22. 20 
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22.88 


3. 89 
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23.16 


3.84 


34 


25.28 


3.52 


14 


25.79 


3.45 


23 


10 29. 50 


3.03 


20 


31.39 


2.850 


8 


37. 75 


2.383 


13 


43. 07 


2.100 
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^(DrnmrnVt. l9l2©*DCPIiibTCoAPS0-37<©P8l 

(a) 5. li^7A©H204'11.6i^7AO85%:t;i'hfilSt 
\Z, 6.8i^7A®*ifD»fl:7;l'5X'>A (70.6Ba%Al2 

03. 29.6aa%L0L sm^--7'r h) ^^-Sftctrax-x 

M a«[JOJi^«5*sSiSbfc. C0DJg^«5tC. 0.6^^^ AO 
'Th^^^)VT>=h~'^h.\l\^U^>']^ (TMAOH) +2.0 
^/^ACDat^-^U* (94.5«a%Si02. 5.5aa%H20) 
;^-#vJl/EH- 5 75^ ^f«5!g®i^:te J;t/50. 9^^7 AO40 
%7^h^:/PeJl/7>^r.>:7At: h*o^->H (TPOAH) 
7K^«SJD;ifc. 5.0y7A©H2Ofr2.5^'^A® 
3 /t Jl/ h (Co (CH3CO2) 2 • 4H2O) L Tito fc» 

nA;n-igtt$e,ic. 1.0y^AOH20TJit 
t>T^^tbiit^fc*. 1.5i^7AOSAPO-37«)aiKSS:iO^ 

JO X^-^lt. 

1. 0TPA20:0. 03TIIA2O: I. OAI2O3: 1.0P205:0. 6SiO2:0. 2Co 
0:52H20. 

XX5^-<-;i/Sl(DSH)E:>3$gglCAtl. 200*CT24B#ra 
40 Sofc. 27.ia*%Al203. 35.7aa%P205. 7.5^*% 

coo. 4.7as9^si02. 8.2aa%c. i.4aa%N^j:i; 

0. 06TPA20: 0. 1 2TMA20 : 0. 38CoO : 1 . OOAl 2O3 : 0. 95P2O5 : 0. 2 
9Si02:I.13H20. 

. 05TMA0H. 03TPA0H: (Coo. 082^10. 438P0. 415SiO. 064)02- 

ib^Z.iiifit>tl^^1t, ±SfiS;4^T*SCoAPS0ttTffi©x 
50 -^'Tl*«^lt&tlSX«l«»*lHl»T/'?3'->&Wby£:. 



«ii¥6-76203 



(50) 





99 






% HH 




2— 5/-^r 


dA 


100X1/ 
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It 


OO c 
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Q no 
a. UZ 
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on c 
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O QCQ 


If 


32^3 
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2.639 


7 


34.5 
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37.8 


2.382 
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47.6 


1.909 
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49.2 


1.850 
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*fi£iiJ<OSEM«ll£T±S)^}^littCoAPSO-37tSt)n^) 

5 D y p-:r4j-w«TiBofflMM )S $ 
It. 

Co 0. 03 

Al 0. 40 

P 0.46 
Si 0.11 

(b) ±I20 (a) d^&©H}gtl*SSt4'T, eOOTCT 

Xi^^)-«flC*^ltfc. #^nfcX«!l»5l5lsI»f/15'->tt. 

(c) ±g2 (b) 0«|fifeigjO-g|5*, Sq6vyir'<^> 
fc. ^350*CT©-KO«tt{k©*i:, TbBOx-^'*^ 

S II 



itS!A 



Q> 3.46 102.5 -183 27.0 

Qt 3.46 753.0 -183 27.0 

Hi^^yi^y 6.2 102.0 22.1 8.0 



mi 



100 

JO 



m% 



6.2 703.0 22.8 10.3 

n— 4.3 45 22.4 12.3 

BtO 2.65 4.6 20.8 23L3 

&0 2.65 18.5 22.3 32.0 

(Dmm^^^ro\z^sf-^rLrzU.mzmmLtz. i.96i^ 
7A^. ^o»T (^mt>-e6oo'c. i^ra) msiv. s 

OCC. *550cid3/^)- (STP) OSSaiO'^U ^^A"** 2 
©n-:/5'>tlOi^raR*eS-frfc. ^^^^ >©ig»©S<K 
-^^cSft^ft (kA) it, 1.4T»ofc. 
SI«Si«107 

CO|lifi««!tt. t9a2©*D{CMii-rSMnAPS0-37O»l« 

(a) 32. 0y^AOH204'46. 15/'^ACD85%:i-;i/ hiSI^ 
20 {w. 28.0^'7A®*l0g?fl;T;i/5r:':;A (70.6a»%Al 
2O3. 29.6a««L0K SIH'^-V'f h) <£|ft>«rtClOitT 
S^SDOS^igJ^saiaLfc. COg^«5tC2.2y7A05^ 
h7/^;i'7>^::=.'>At: Ko+->K (TMAOH) tf'T.ei^ 
5A©*— 5p->;PEH-5/203.3y7A©40%xh^:/n 
t:;i/T>t-':;Akh*n=*^->K (TPOAH) 
^SS«?Srin^fe. ;^?tC, 15.5y^A©H20lC9.8i^7A 
<DmWf7yii> (Mn(CH3C02)2-4H20) Sr^*^LTjiofc 

fri.5^7A©SAP0-37OaieaS:l)a^fc. giKRiSS 

1 . OTPA20 : 0. 03TMA20 : 1 . OAl 2O3 : 1 . OP2O5 : 0. 6S i02 : 0. 2Mn 
0:5SH20. 

>38© X X > u X 7. 5" -;H?ogajE:f3 tr X 
n. isoicTBaPBiiDf^tfc. mm^^i&'L-^m-vm'R 

5. -ft^fflfiEttTSaoaOTfeofc. 34.0«»%A1 
2O3, 27.8a«%P205. 5.4a«%MnO, 6.9a»%Si02. 
9.iaa%C, l.ia*%Nl5j;t;24.4a»%L0ITa&o 

0. 08TPA2O:0. 03TMA20:0. 23MnO: 1. 00Al203:0. 59P205:0. 3 
4SiO2:1.50H2O. 

. 02TMA0H. 04TPA0H: (Mno. O6IAI0. 534P0. 314Si0. 092)02- 
h^Z.t1M:>1}^r)1t. iS^^J'T*'2.MnAPS0-37«Tf2 
It. 
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4fiK<KlOSEM^ST3ES;'5:J^M«MnAPS0-37)e^i:St) 

EDAX5 □i/o-^^iJ-WttTgroffiMWtf-i^a^ 

7c m xdt-y hya-:/g)¥i^ 



Mn 0.02 

Al 0. 44 

P 0.39 

Si 0.15 



(b) ±|E© (a) *^&0H}^«j©-SR*^a+T, 60 

(c) ±is (b) (Dm^<^<D-^^. mm-^yif^-iy 

fc. *!j350*CTO-«(DSitfl:O*t, T^<D^-^ii^ 
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OK«T^^fn-5J:5JCMnAPS0-37©«feJ5g4a*«^!ft< t 
*>6. 2AO«|yS^fig«©?LgSr'bofcmttOiH^tST 

MnAPS0-37«. TBaiC^-rJ;olri>y5:< it)d -ffiPalBI 
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4. 75-4.80 
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23.6 


3. 77-3.80 


m 


26;8- 


27.0 


3.30-3.33 


m 



WiB©SDfcMa-r«.ZAPS0-37Oili« 

(a) 28. 5i^7 A®H204>46. %ifyl.m^%:t)V hj»K 
30 tc, 27.8i/7A(D*fni?<bT;l'5::i';7A (70.6a»%Al 
2O3. 29.6a»%LOK MlH'<-V-f h) S^>«r{CinAT 

h ^pt^JUT^^-C^ A b H (TMAOH) 4'7.6if 

^ A©A— #->;i/EH-5/203. 8i^5A(7)40%7^ h ^:7^n 
tf;UT>*-C7At Fd+v'H (TPOAH) 
SSSj^J^lOAfc. ;«C{C, 20.0y7A©H20IC8.8i^7A 
<Zn(CH3C02)2-2H20) S:»*^bTjiofcS?K 

40 1 . OTPA20 : 0. 03TMA20 : 1 . OAl 2O3 : 1 . OP2O5 : 0. 6S i O2 : 0. 2Zn 
0:55H20. 

iliT200t:T7 BHin^Lfc. HJg«!»$S<il^i)-»TlHl'R 

5. ^b^mfigrtTKOiiOT^-pAc. 25.(rtt»%Al 
2O3, 36.0a»%P205. 4.5««%Zn0. 9.9aft%Si02. 
11.8S*%C, 1.4fiS%Ni5J:m4.ia«96L0IT»r) 

50 0. 15TPA2O:0. 06TMA2O:0. 22ZnO: 1. OOAI2O3: 1. 04P2O5:0. 6 
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7SiO2:1.00H2O. 

. OZTMAOH. 04TPA0H: (Zno. 045A>0. 403^0. 416Sio. 136)02- 
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2.85 
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53.9 
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(b) ±ia<7) (a) TiiiaLfcSf£:g-&«!l©-gi5*^^ 

Zn 0.08 
Al 0. 38 

P 0.32 
Si 0.22 

(c) ±S (a) *^e>OHJgt>©-g6Sr600t:Tl -1/4 
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(d) ±iB (c) ©g|«S«S©-i5S. Sqsvyi^'^-O 
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Qi 


3.46 


102.5 


-183 


30.8 


Oi 


3.46 


753.0 


-183 


41.3 




8.2 


102.0 


22.1 


12.3 




6.2 


703.0 


22.6 


15.6 




4.3 


45 


22.4 


18.8 


HiO 


2.65 


4.6 


20.8 


31.4 


11.0 
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22,3 


44.2 



®9S:^-C*sn-5J;ptcZAPS0-37O^fiK4&*«iJ>;^< t 

ZAPS0-37tt. TE(cS^-rj;p»CiJ>:fa:<i:=t)d-ffiFfll® 
<£^tJl*a«l XSSlHlSf /■< 3' - > SrJ^OiKSttO U :3 

^ pp - 

2-->-j^ dA ffljtfjjj? 

6. 1-6.2 14.34-14.42 vs 

10.1 8.75-8.79 ■ 

15.6 5.67-5. 70 ■ 

18.6 4.76-4.77 ■ 

23.5-23.6 3.77-3.78 ■ 

26.9-27.0 3.30-3.31 ■ 

(a) ^\.%if^h<<oihmm%^)vvmn (H3PO4) ti3 

0.8i^7AO«i?^:y7;l'5n^7A (Al (H2PO4) 3*^ 
7.8a»%Al203. 32.8S«%P205) SrJg-tf ^ ;i i tC 

»%xh7X^;UT>^-"i7AhHP=^'>'H (TEAOH) 
10. OTEAOH • Al 2O3 • 5. 3P2O5 • 1 77H20. 

Kmm^m<n-u (274.6^7 a) ^7--7uyv^r-\z 

XnXlgltL. :t-y>+T100'CTl44^raiD|SiLfc. 
f§^.n/tH}^tl4.6i^7AS:X«8t&*IiI»fT5i-ffL, . 

a4$B4'm43i0440^c:>iiis^46(cis«;£ n^j: ^ 13AIPO4 



llXnTSgtJb. ;t--:/>tf 100'CT269B#FBlJa?^L.fc. 
5. oy 7 A®j^figAlP04- 5 ^m^K^-M^^\Zl:aA.i^~ 
\Zl3.^%xm^h. 100'CT71l^ra)!in^t/i:. AIPO4-34 
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±B3iiffifflbfcsifigAiP04-5tt, si%^)Vhmwt^ * 

iSI»*0»rtt. *-*fi£«5<i: LTAIPO4- 5 $:5^Lfc. 
^«LfcTO)AlP04- 5 S:^St(liT600'CT2. smm^^ 

mm 10. 8 

1.4 

AI2O3 28.5 
P2O5 46. 7 

LOI« 25.5 
*LOI = ^f|*iM« 

0. 40TEA0H:Al2O3:l. 18?205: 177H20. 
0. 092TEAOH: (AIq. 46P0. 54)02- 

AIPO4- 344fi!Ji»0 X««»5|5|5ISf >«TIBO^O 
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3 


36.5 


2.465 


2 



10 



20 



39.9 
43.3 
49.5 
51.3 
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iA 
2.258 
2.090 
1.842 
1.782 



(lOOXl/U 

2 
2 
2 
3 



(b) (a) -r^m^rLrzM?0i-Z4^^^<D—^i^% 

* m 

(lOOXl/Io) 



9l7 
10.2 
12.1 
12.9 
15.5 
17.2 
19.5 

las 

20.7 
21.5 
22.8 
24.4 
24.9 
25.9 
27.0 
27.4 
28.2 
29.3 
31.0 
32.0 
33.0 
38.4 
40.1 
43.1 
49.6 
53.0 



9.10 

8.65 

7.30 

6.88 

5.73 

5.15 

4.55 

448 

4.30 

4.13 

3.91 

3.65 

3.58 

3.44 

3.30 

3.25 

3.17 

3.05 

2.883 

2.79 

2.714 

2.347 

2.250 

2.097 

1.838 

1.726 



100 
34 
3 
19 
4 
4 
29 
26 
23 
5 
7 
14 
7 
5 
5 
3 
8 
17 
15 
10 
7 
3 
3 
2 
3 
3 



J^J5KLfcAlP04-34(7)— SB SrgijlWT >;/ i7'«;-f >-'«;— 

itl'tz. ^(D$>trsd.(Dm<DJiOiZ^^y^-^im^l' 
ft. ■r'<T<75«K^eKDgir)#A©feVi^»C350'CT® 
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m ^ 





mmk 




UBCC 






3.46 


106 


-183 


21.8 




3.46 


705 


-183 


31.7 




5.0 


704 


23 


0.9 




4.3 


44 


22 


9.7 


HaO 


2.65 


4.6 


22 


24.9 


HiO 


2.65 


19 


23 


37.0 



zn'^<D^m\t. AlP04-34;Oti!>:/a:< tfc4.3AT5.0A 
*SI©7LS* t) olsm^J-^iSif T a& S ;i i S ^ U T 

mmwm 

(a) ^^mtT)l5.-^A {70.6aa%Al203, 262 
S%L0I->rL-K'<— T-f h) 43.5g$-H20119.3gff'CD85 
X:^)]^ h U >mm57. Sg'PiZ^^ iZW^taL. i^-iZ^^ 

h7;<5";l'T>^n>i7At Hp + ->K (TMAOH) 5.7g/40 
%'Thy^^}lT>'E=.'t7lK\i\fu^'>\t (TMAOH) tK 
^JKl97.4gt><DCab-0-Sil EH5CD12. 2gJ; Ofig-SSS 

0. 6TPA20 : 0. 05TMA20 : 1 . OAl 2O3 : 0. 8P2O5 : 0. 6S i02 : 5OH2O 
TafeOfc. Wimizm4i-\i:ty-( h(D36.6g^WitaVX+ 

UxmmEE:hKlt^^iZXtl. *K«^L;^*^e.200t:^C 

Al20326.4a«%, P20520.5tt«%, Si0224.7a»%. C 
9. 3S«%. N2. mmXRZfLOm. 4%-Cfe-5 C tii^tJii^ 

<Al0.455P0.237Si0. 338)02 
iZ^^Ltz. 

m^w^xm^mizif^ ufc : x«it»*iisf sj^tt+^i-jcis 

l&<b3nfcSAP0-37/Y-tr:t7-< HS'&itijfCfflaUfc. 

: 

(c) mm'^mtm-^^p=i<Dm<DmznLx im(omm 



(54) 
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(a) my3.i>mmmv. *o«ii«>iisa#ifi«}jssw 

(c) «[^!»«^is-&^*(0fc5-^o«c?*T5na 

hox&^mm^m^m^m-^^, 

(a) 75>:3*aoiga#a«i3i&# 
u : 

( b ) 1 ffl«igaO'»»«3i©--gC<!: LT 'J Rt^ 

20 (c) «fai»«<t. mzj^0i^ti. g[«fms««r«ii«-r 

4. ^ffl*«ta0iKa«ffi«ii0-gBt LT U >2S:y:TJl'5 
i^20S«% $r«lfi)c-r 3 K«Olfi^!^. 

< <h t) 1 fflttwm»««rs-&b. wimm&iii±iz\tm(D 

(a) mfsi^mtmmi.. v*^hmzmm\zKm-^ni3. 

(b) imfttm^(D^f&mm(D-^tLxv>m'f-^zf- 

(c) mmm^ii. mmmmm^m^r^. mzm^^ 
tifc iffi t ^^^^-r -sffiji^Kft^ifeSiBifiK-r -sfflo^m 

»0'>)5:< tfc*520a»%{r^bU, 

40 6. (a) «^«J©fflttT©iJ>;S:< i:fc2a©SJa:S«l 
«^a^ U-+3.7-->-yMB£#)T»-PT. 

i^-Zf^f^ ; 

(b) S;^=C^^U+7— >-:/ffl«|?l«?UT^3f3. L*^ 

(c) «^«!l<Dlffi«ieil©#ila«ljifl>-Si5iUT'J> 

so (d) «ftiis«d:, mzmm.^n. mmmm^m0i-n> 



109 

(b) Siit^'tv^a.v-'^-zfmimzmm.mzmfa 

(c) «^^OHgttigao#ffi«liic7)-g5<i:LTU> 

(d) ^mS*ft. *J;:flg^sn. WaJS^Sr^fiET* 

< 1 1) 1 4i«WaJ»^^^£S^L, KfftiiXIJilCttSiJ© 

(b) SJa:-5^U+:i7— >-yffilJS{ca^i-fe^^&^ 

(Dikwuz&o. M\zBMm\zmm6^\zs.m^n-r : 

( c ) «^!»o 1 ffltti^a#ia«iio-8i5 1 bx u >is 

(d) mtmm&^L^Vimmm^m^r^mzm&ti 
m(D^ti< iihm2omm%\zmi'\'^. 

y ->'J ^r- U-*:!^— >-::'<D«l3gH.t/iiafi)cSr 
13.--D0*B*iS«Et. -• ^tt7;i'5y^X7X-h^ 



(55) 

14. 7>ll^5 / ->U ir- hqE^*:i7-$^-:/*<Y-S!-tf 

15. 7-'l'5 / ->'J -y- :x7->'--:^*^Y-S!-tf 

16. -OOffi35iSAPO*afiK«5Tfe*ffli*« 9 iB«CD«^ 
#1. 

10 17.-t>CDffi*tSAP0iffl)«i»5T*-5iil*«10ge«CD«^ 

18. 7;i/5 y ->u -s-tf 

19. 7;i'5/ ->'J'y-h^l^4^:3.7-->-:/*^Y-S-tf 

20. -OOlBdtCoAPS(Kiafig4jjT**liS«3B 9 ie«0«^ 

20 21. -ooia*<CoAPSoaijs£#»Ta&*iij«:^iOge«cD«-& 
^. 

22. 7;l'5 /->'J^- >-:^*<Y-S!-tf 
:t7'r >-:/T»-5ie*«20|B«O« 
^«!». 

23. 7;i'5/->'J^r-h^:U'+:i7— >-^d^Y-S1f 
*7-f h^^:U+:i^— >-3^T*5lil*«2ie«©« 

24.iKftO#a«lji<0-gl5t LT.U >lg?Rt;7;i'SX 

30 mR: (QyAIjPySij) O2 

Qtt 

( a ) Sl«f n JC^r-r '5#*fti!^btl*{fl[ AQ0n2T 
(iC't'ntt-S. -2. -1, OXtt+ 

-e^S) iUT#«E-rSiJ>Ja:<tfcia©7C^: 

(b) (i) il3l.5lA£:i|i92.06A^0!)|iao. sam^Wtit 

<&mi&\zisvf^^mT-omm 

(ii) iKll254^n:^pU-/g!i^~*«]310+n*DU-/g 

(iii) 298'K{ri5ViTiKj59*n*pij— /gSTiOfe:*: 

mmmiz^^^x. ^mnQ-o-p. Q-o-AixttQ- 
mtt (MUPySiz) 02© 1 o#aE-rsR©^;pa 

50 ^^tob. -tfP^t^ibmSOTfiSr^L- : -eUTw. 



»a¥6-76203 



(56) 



/// 

n2T. AA10-2V. AP0+2T. Si02©^r;l/»^S^-n-6 

wttO~98^r;P96»C^L< 
y«l~99^;i'%JC^L.< 
xttl~99^;i'%(C^L< :-€-LT 
zttO~98^r;P«tC*bVi 
KF«iC**t)0 t-rSI9««2 13«0«^!». 

26. ffior'^T*<s>^-5iaj«T*o, *^t>-e-n6©^-n 

27. ^J>;^< 1 1) 2 ffl*tstcx t!^+->-^;ncS?iJ 

(a) m^mm<D-^tLxuym^RzST)\'S.-'yi, 

««jgOfi!cS. X« (c) ilSa«jiO-ai5tLTU>IS 

ffiffl©SiJ®fflt€:-Blfi£TSigffi©*fiKft (joint growt 

(a) KsaoffittpgibTiJO. j5»o^^ii<Diea#m 

(b) 1 mti^^wummcom^t ltu >i^^rcxt 

30. ^m<Dmm^^mB&<\S!i^mt ltw-t s#ffi#«L)« 
(a) mmm<o^\tmmLmo, i^-o^mom^^u 



10 
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( c ) fSinL^mt't(D'p0m<omtztfti> i ffi©BB8e;a: 



33. W*^31f2«fe0^ffi^mfiS«^«5^^^-rS«!i«. 

34. il*^32l2«0^lg^ia]5Ett^«!»S:a^-r SttiK. 

35. wms«s^#-r-5*a*^ a^i»£«ij5E-rsffio± 

it^«3igsmco«i>jt$^. 

36. ttaE)&i-g-0(i6aWtttetCtJViT. gE»«EcDffilc©l 

37. tt«t*i-5-©ttiiE«lttllJC^«riTttje© 1 
«33^ma)M«$mfiK^. 

38. *ffl#ia<S«-&!»T»OT. ^-ti^offltbxsa 

(a) saoffiui^^b, A'o^aoig^#ifi«)i§$w 

30 L ; 

(b) lffi«igft(^)#ffiiBtiS©-SI5<i:LT>J>lSTRC^ 
t;W5:i":7AJS^€-&WL : 

(c) mk^mit, ^(D'^<Dm<Dm\zM-r^i«(DB^m 

(d) tt!a*t^O««tWtt«g«C*JliT. ±Effl©ttitW 

$>^. 

40 

39. «^!|*>c7)ffi t LTSao«S«||i^ai4afi!t«5^W-r^ 

(a) sa©fflttB«bT:feo> A^o^taoieft#ia« 

(b) lfflttigSO#ffl«jiO-gl5i:LTU>lS^Rt^ 
T^PScz-^AIi^^^^U : 

(.cY vimm^t. ^\zm^-^timmiiim^^:m^-ri> 



f$ 2^1^6-76203 



(57) 
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40. (A) «^«JOffl<i:LTOSa<DiltSifeStt^U+ 

10 

(a) sa®ffltt»gEbT*t)> L*^t>*ao«fa#« 

(b) 1 ffi«iKao#ia«iiO-a5<h LTU >mi-'Bi.n 

( c ) e[lt^«Jtt-5-0(f»0»|0fflfl»-r« 1 fflO^^Kfiia: 

(B) liiBs (A) (D^ts^mm-t^t, xitmsi 
m<Df^^^&mm^mLu\^^»mmss, (a) o#is# 20 

41. (A) «^«!»Offla:bTSa©*l«!IS^Sttffifi!c#l^ 

c:o«^iJ>:fS:<i:t)lffi«SiJ©ffl©?¥«ETtCii 

(c) Ka^ig5tt^-o4'®giJoffltr^*-rsiffic!)WlR;i 30 
(B) H9tB (A) 0^ffi*iai3c«^«!»{CilS^LTVi«il 

42. <!: L TSacD«filifea<4^: U+IL 7 — > 



( b ) 1 mti^^<r>nmmm<D-^t lt u >Jt^Rtx 
(d) mm'tmt. ^<De:M(D^(Dit»^mi2.m.B&m^ 

45. ^g*tAIP04» SAPO. MeAPO. MeAPSO. ELAPO, ELAPSO 

46. SAPOd^SAPO- 5 , SAPO- 11, SAP0-3K SAPO-40. S 
AP0-41Rt;SAP0-47©-:3T*-5IS*«45S«O«^ 
^. 

47.lleAP0*tCoAP0, ZAPO. MAPORtAlnAPO©— OT^Sffll 

*^145ffii6CD«^^. 

48. tfrtllS^dt, SAPO tiPjfi65tai!fDttTife-5AlP04T* 
^m^«46gB%CD4S'&«9. 

49. ^BdttfraTLSESAPO^^Wr aW*«45i3«®«-& 

50. mai&mmmmzm^^<o\m4^^^r?>m^m 

jS LfcFCCMaOMAmtltC^* UT. V 'J >igSlitt«4K 
(^im) . :f37.iRmMmm (^20) . n-^r 

iR^^e^b* (^3 0) , i^mmwiRmMmitm (^4 

50) £^57WC*r. 



41^ ¥6-762 03 



(58) 



80|- 




(60) 





(72)5gw# T;m-h, W'f^>K, xyu>^- 

T^'J;^J^*B> :n:x-3-i7'>H. 10553. 
yij,^c?.n_jt 15511 



(72)|gBJ# •J^-V'-H, iJ'hW;/. :«fv'Xir 

7>^U*^*ffl. a:^^:^iy hW, 06812. 



